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day-to-day exigencies of this very fluid situation tended to restrict record- 
keeping to the essentials. When the initially composite nature of the 
agency—an amalgam of many then-disparate groups, organizations, and 
on-going space projects—is added, the new agency’s situation becomes even 
more understandable. All of these factors made for a relative lack of data 
during NASA’s turbulent formative period. In some cases data were available 
but differing methods used in handling information resulted in dissimilarities 
in data collection and packaging. What may appear as gaps, approximations, 
or even discrepancies in the early data, is usually the result of the dynamisni 
of this formative period. 

With the necessary haste of its hectic years behind it, NASA settled down 
and matured, and its information system became regularized and system- 
atized. But here another problem developed. Because of its own thorough- 
ness, the agency soon felt the weight of burgeoning amounts of data. At 
times, too much information was available, and the researcher faced the 
opposite difficulty. If NASA’s early years were “information-scarce,” its 
later years were “information-abundant.” 

The volume was sponsored by the NASA Historical Office under 
exchange-of-funds agreement No. W-12322 with the Science and Technology 
Division of the Library of Congress. While all three authors shared 
responsibility for nearly every section of the book, Mrs. Jane Van Nimmen, 
formerly of the Library of Congress, prepared Chapters Two, Five, and Six; 


and Chapters Three and Four were prepared by Dr. Robert L. Rosholt of 
Bloomsburg State College, also author of An Administrative History of 
NASA, 1958-1963 (SP-4101). Leonard C. Bruno of the Library of Congress 
prepared Chapter One and also revised the entire volume. Mrs. Gay Arnelle, 
formerly of the Library of Congress, served as editorial assistant and was 
succeeded by Mrs. May Faye Johnson of the Library. Mrs. Arnelle also 
prepared Appendix A, Selected Aerospace Awards. | 

The authors are particularly grateful to Dr. Frank W. Anderson, Jr., 
Deputy Director, NASA Historical Office, for his sympathetic supervision of 
the entire project, and to Carrie E. Karegeannes, for her diligence in preparing 
the manuscript for press. Origins of NASA Names, an unpublished manuscript 
by Helen T. Anderson with Susan Whiteley, both formerly of the NASA 
Historical Office, was used in preparing the final chapter. Among the many 
NASA people who have contributed to the book, some have given 
particularly generous support: Hazel W. Bogert, Howard N. Braithwaite, 
Frederick L. Dunlap, C. Guy Ferguson, James M. Grimwood, Harry W. 
Hammann, Charles M. Hochberg, Robert E. Hunt, Charles W. Kelly, William 
R. Leaman, Edward T. Mecutchen, Dominick C. Polizzi, Lee D. Saegesser, and 
George R. West. They of course bear no responsibility for the completeness 


or accuracy of this work. 
Leonard C. Bruno 


March 1974 
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National Advisory Committee for Aeronautics (NACA), was selected as 
Deputy Administrator. Glennan was president of Case Institute of Tech- 
nology. The nominations were promptly confirmed by the Senate and the 
two assumed office on August 19, 1958. On September 25, Glennan an- 
nounced that NASA would begin functioning on October 1, 1958."° 


The First Decade of NASA 


The early history of NASA was largely one of consolidating a national 
program out of projects, facilities, and personnel of Government agencies, the 
scientific community, and the aerospace industries. From its first day, NASA 
had to organize itself, recast the former NACA and its 8000 employees as the 
organizational core of the new civilian effort, follow through with the 
scientific earth satellite and lunar probes inherited from the Department of 
Defense’s Advanced Research Projects Agency (ARPA), and integrate the 
International Geophysical Year (IGY) satellite program (Vanguard).’' The 


Army-owned Jet Propulsion Laboratory (JPL), staffed and operated by the 
California Institute of Technology (Cal Tech), was transferred to NASA in 


December 1958. And although NASA requested transfer of about half of the 
Army Ballistic Missile Agency’s (ABMA) Development Operations Division in 
late 1958, it was not until a year later that the space agency received both the 
ABMA’s Development Operations Division (the von Braun team) and its 
Saturn launch vehicle project as well. 7 

Thus in 1958 NASA was indeed a modest-sized pieced-together conglom- 
erate, created as a national response to the Soviet space challenge, with an 
excellent base in facilities and experienced people, but with many resource 
problems if it was to carry out its ambitious mission laid out in the Space 
Act. As it gradually assumed direction, programs, and momentum, it was 
soon to be transformed into a powerful and efficient goal-oriented organi- 
zation. Never had an agency been created from so many disparate programs 
or exhibited such geometric growth in its early years. Most significant in the 
pace of NASA’s transformation was President John F. Kennedy’s call of May 
25, 1961, for a national decision to land an American on the moon in the 





1° Emme, Aeronautics and Astronautics, 1915-1960, p. 102. 
1! For an excellent history of this project, see Constance McL. Green and Milton 
Lomask, Project Vanguard—A History (Washington, D.C.. NASA SP-4202, 1970). 


1960s.12 Before this pivotal point in NASA’s history, the young agency had 
formulated its plan for the decade ahead, was operating its transferred 
programs, had laid down initial programs, and was conducting the manned 
Mercury program. But it was quite unsure of its long-range support, 
particularly beyond Mercury. President Kennedy’s response to the dramatic 
Soviet space challenge (Cosmonaut Yuri Gagarin was the first man in space on 
April 12, 1961) gave NASA a goal-defined mission—to land an American on 
the moon in the 1960s. While this task would never be more than 60 percent 
of NASA’s overall effort, the Apollo program had to receive sustained 
executive, congressional, and public support necessary to achieve success. 





t2 For documentation and commentary on the Apollo decision, see John M. 
Logsdon, The Decision To Go to the Moon: Project Apollo and the National Interest 
(Cambridge, Mass.: Massachusetts Institute of Technology, 1970); Vernon Van Dyke, 
Pride and Power: The Rationale of the Space Program (Urbana, Ill.: University of 
Illinois, 1964); Eugene M. Emme, “Historical Perspectives on Apollo,” Journal of 
Spacecraft and Rockets, April 1968, pp. 369-382; Memorandum, Hugh Dryden to NASA 
Historical Office on Eisenhower-Kennedy Transition, Sept. 27, 1965 (copy in NASA 
Historical Archives); Jay Holmes, America on the Moon: The Enterprise of the Sixties 
(Philadelphia: J. B. Lippincott Co., 1962); Historical Sketch of NASA (Washington, 
D.C.: NASA EP-29, 1965). 

For a top-level view of NASA organization and management, see T. Keith Glennan, 
“The Challenge of the Space Age,” speech before Fort Worth, Texas, Chamber of 
Commerce Annual Banquet, Dec. 8, 1958; T. Keith Glennan, ‘“‘A National Space 
Program for Space Research,” speech before Institute of the Aeronautical Sciences, New 
York, Jan. 27, 1959; Transition Memorandum Prepared by T. Keith Glennan, January 
1961 (copy in NASA Historical Archives); James E. Webb, Space Age Management (New 
York: McGraw-Hill, 1969), McKinsey Foundation Lecture Series sponsored by the 
Graduate School of Business, Columbia Univ.; James E. Webb, “NASA as an Adaptive 
Organization,” John Diebold Lecture on Technological Change and Management, 
Harvard Univ. Graduate School of Business Administration, Boston, Sept. 30, 1968; 
James E. Webb commentary in Harmonizing Technological Developments and Social 
Policy in America, James C. Charlesworth, ed. (Philadelphia: American Academy of 
Political and Social Science, 1970), pp. 113-118; James E. Webb, “Foreword,” in 
Rosholt, Administrative History of NASA; Hugh L. Dryden, “NASA Mission and 
Long-Range Plan,” Proceedings, NASA-Industry Program Plans Conference (Washington: 
July 28-29, 1960), pp. 6-9; Hugh L. Dryden. ‘The Overall NASA Space Program,” 
Proceedings, Fourth International Symposium on Space Technology and Science, Aug. 
27-31, 1962, Tamiya Nomura, ed. (Tokyo, Japan, and Rutland, Vt.: Japan Publications 
Trading Co., 1963), pp. 1-5; Hugh L. Dryden, “The U.S. Space Program—What Is It? 
Where Is-It Going? Why Is It Important?” Presentation of the Gold Medal of the 
International Benjamin Franklin Society to Dr. Hugh Latimer Dryden. . .January 19, 
1963 (New York: Franklin Society, 1963); Interview with Hugh Dryden conducted py 
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As stated, the many unusual scientific, technological, and management 
challenges encountered by NASA during its early years made it an agency 
different from most.!7 To begin with, NASA displayed an uncommon unity 
of general management. Under the second Administrator—James E. Webb, 
who ran NASA for nearly eight years—the agency’s top three managers 
became an exceptional example of complementary and interlocking roles, 
rather than multilevel management.’® Upon his appointment, Webb retained 
Dr. Hugh L. Dryden and Dr. Robert C. Seamans, Jr., as Deputy Administrator 
and Associate Administrator, and merged their talents by working arrange- 
ments which intimately involved all three men, often called a “troika,” as an 
entity in determining the key decisions of the agency.'® Also the Office of 
Manned Space Flight evolved an elaborate system to manage the Apollo 
portion of the overall NASA system. Thus the wide range of specialized skills 
in public management, science, and technology was interlocked. Dr. Dryden 
was to leave the scene in 1965, and the Apollo 204 fire in January 1967 was 
to test the NASA structure severely. 

NASA’s survival as an effective agency depended upon a predictable 
repetitive excellence in its mission performance.?° In a word, nothing short 
of success could be tolerated. Thus under Webb the agency employed an 
extensive documentation system to establish traceability that engineering 
specifications and technical management decisions had been implemented 
properly. The agency also employed an open loop communications system 
which ensured that no change in any critical system was undertaken without 
full communication to every other element that might be affected. 
Identification of key problems led to the gearing up of the best-informed 
people in NASA and, in the contractor echelon, to proposals of the best 
solutions. And, finally, NASA sought to identify every possible contingency 
and often devised a workable solution in advance. This literally became the 





17 See Webb, Space Age Managemeni, a series of lectures given by the former NASA 
Administrator that offers his view from the top. 

18 Siepert and Finger, “NASA’s Management,” pp. 4-6. 

19 Webb subsequently stated: ‘“The three of us decided together that the basis of our 
relationship should be an understanding that we would hammer out the hard decisions 
together and that each would undertake those segments of responsibility for which he 
was best qualified. In effect, we formed an informal partnership within which all major 
policies and programs became our joint responsibility, but with the execution of each 
policy and program undertaken by just one of us.”” See Webb Foreword in Rosholt, 
Administrative History of NASA, Pp. iv. 

2° Siepert and Finger, “NASA’s Management,” pp. 20-25. 
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way of life for most of NASA’s personnel, admittedly not perfect, but 
necessarily geared to the achievement of the difficult and complex tasks 
required. 


NASA Resources 


Aside from recounting the space accomplishments of NASA, a dramatic 
example of the agency’s life-style during its first 10 years is provided by a 
simple comparison of NASA as an institution at its inception and NASA at its 
peak. 

NASA’s first budget under President Eisenhower for fiscal year 1959 was 
$330.9 million, reflecting a few add-ons to NACA’s budget.?! For fiscal year 
1961 it remained under $1 billion, as NASA’s post-Mercury proposals were 
not approved by the Bureau of the Budget. Congress, after accepting 
President Kennedy’s manned lunar landing goal for the decade, was requested 
to increase NASA money amounts substantially, and the fiscal year 1965 
NASA appropriations total reached its pinnacle with $5.250 billion. A steady 
trail-off subsequently began and by fiscal year 1968 the appropriations total 
was $4.589 billion. This figure fell well under $4 billion in more recent years. 

During the first 10 years, nearly $32.5 billion was appropriated to the 
agency and just over $32 billion was actually spent. In effect, the agency 
generally received most of what it asked for. It received annually about 95 
percent of its budget requests during its first 10 years. The bulk of these 
appropriations was allocated for research and development, with that 
category accounting for a low of nearly 60 percent of the total appropriations 
in fiscal year 1959 and a high of 87 percent in fiscal year 1966. The average 
R&D 10-year percent total was 79.7 percent. The categories of Adminis- 
trative Operations and Construction of Facilities accounted for the remaining 
percentages.” 

An R&D expenditures comparison among NASA’s four major offices 
reveals the Office of Manned Space Flight obligated the greatest percentage of 
the 10-year budget with its 67.2 percent—contrasting with 18.8 percent for 
the Office of Space Science and Applications, 7.5 percent for the Office of 





21 The NASA financial data are contained in Chapter Four of this volume and the 
‘sources are cited there. 

22 The three major segments of the NASA budget are Research and Development 
(R&D), Construction of Facilities (CoF), and Administrative Operations (AO). AO was 
changed to Research and Program Management (R&PM) after 1968. 
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Figure 1-2. FY 1958-1968 R&D Obligation Totals by NASA Program Office. 


Advanced Research and Technology, and 5.6 percent for the Office of 
Tracking and Data Acquisition. 

A similar 10-year R&D expenditures comparison among NASA’s 11 
installations reveals Marshall Space Flight Center with the largest 10-year 
obligations total of $8.359 billion; more than half ($5.083 billion) this total 
was spent for development of the Saturn V launch vehicle. Nearly as much 
was obligated by the Manned Spacecraft Center—and, of its $7.901-billion 
10-year total, about two thirds ($5.883 billion) was spent developing the 
Apollo spacecraft. The next largest total was that of Goddard Space Flight 
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Figure 1-3. R&D Expenditure by NASA Installation FY 1958-FY 1968. 
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Figure 1-4. Total NASA Employment. 
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NASA procurement naturally skyrocketed as the space program was 
accelerated after 1961. 

The net value of NASA procurement rose from $756 million in fiscal year 
1961 to $3.2 billion in fiscal year 1963, a 326.4 percent increase.’ 6 Since the 
number of procurement actions only doubled during those years, the average 
value of the procurement action increased considerably. The total net value 
reached its apex in fiscal year 1965, $5.2 billion. 

An analysis of the distribution of NASA prime contract awards by states 
reveals California garnered over 43 percent of the 1961-1968 contract award 
dollar total. New York was second with 10 percent of the total. Most 
contracts were actually let by the individual centers, and the Marshall Space 
Flight Center and the Manned Spacecraft Center annually let by far the 
largest segments of the total. This proportion naturally reflected each 
Center’s prime concern—Marshall built the Saturn V launch vehicle which 
sent MSC’s Apollo spacecraft to the moon. 

The top five individual contracts awarded, in terms of cumulative 
obligations as of March 1968, were: 


1. to design, develop, and test the Apollo command and service modules 
(North American Rockwell Corp., Space Division); 

2. to develop the Apollo lunar module (Grumman Aircraft Engineering 
Corp.); 

3. to design, develop, and fabricate the S-IC stage of the Saturn V vehicle 
and provide launch support services (Boeing Co., Aerospace Division); 

4. to design, develop, fabricate, and test the S-II stage of the Saturn V 
vehicle and provide launch support services (North American Rockwell Corp., 
Space Division); 





26 ‘The NASA procurement data are given in Chapter Five of this volume and the 
sources are cited there. 


5. to design, develop, and fabricate the S-IVB stage of the Satum V 
vehicle and provide launch support activities (McDonnell Douglas Corp., 
Douglas Missile & Space Systems Division—which in June 1968 became part 
of McDonnell Douglas Astronautics Co., still a division of McDonnell Douglas 
Corp.) 


In a ranking of NASA’s top 10 contractors according to net value of awards 
over the years, North American Rockwell Corp. had been number one since 
fiscal year 1962. Grumman Aircraft Engineering Corp. had been in the top 
five since fiscal year 1964, along with the Boeing Co. And the combined 
record of the merged McDonnell Douglas Corp. showed only one year since 
1962 in which one of the companies was not among the top six contractors. 

Thus NASA’s story has been one of many individuals, private corporations, 
Government agencies, and universities, each contributing. Only by discerning 
where the dollars went (over 90 percent went outside of the NASA program), 
and where the people worked, can the full history be appreciated. 

By the end of the first decade of operation, the agency had undergone 
substantial change. Budgets had risen to nearly $6 billion a year and had 
dropped back to $4 billion, in-house personnel had peaked in 1967, and 
projects had been begun and completed as the base of the Apollo program 
was achieved. The agency had constructed new facilities from the ground up; 
expanded research in aeronautics and space science; orbited communications, 
meteorological, and international satellites of many sorts; sent probes to Mars 
and Venus; and constructed a new family of launch vehicles. And by the end 
of NASA’s 10th year, the three Apollo 8 astronauts had orbited the moon 
and returned to earth. 
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Table 2-a. Construction of Facilities: Obligations by Fiscal Year and Program Year 


(in millions of dollars”) 

















Program Appro- sai Budget Obligations by Fiscal Year Total Unobligated 

Year priation Prioc- Year Plan? 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 Obligations (as of 6/30/68) 
1959 $ 48.0 mn $ 47.7 $20.1 $14.3 $82 $36 $05 $05 $02 $* $01 $ O $ 47.7 $ 0 
1960 84.6 16.3% 984 --— 69.2 21.7 455 11 0.7 03 -O1 °#4-* 0 98.3 J 
1961 122.8 45.1 1249. “eee See 653 52:5 (4,1 12 10 0.5 3 0 124.9 0 
1962 316.0 157.4 356.16 --—- --~ ---— 154.2 1348 31.7 190 84 1.1 5.1 354.3 1.8 
1963 776.2 145.6 166.29 ose (Soe eS eS G88, 227.0: SEO. 9325 46.5 2.8 759.5 6.7 
1964 680.0 ~12.4 M67). o258 2S eee ee: Ges 851 30LN- 1227, 235: «42 737.4 9.3 
1965 262.9 -61.4 536° 325 “Sie See coe, Ee. wee 1478 784 10.0. 89 245.1 8.5 
1966 60.0 ~77.1 S018 ek: sete Gee GS se We ee 280° 445 9.1 51.6 7.5 
1967 83.0 38.3 B62. eet eee ie es ie ee ae - BS SNF ~- 214 71.4 14.8 
1968 35.9 -56.7 B34 ee ee ee ee ee ee ee ee ee 13.0 20.4 
2572.3 20.1 83.5 95.2 215.8 569.3 546.3 522.1 2704 115.9 64.5 2503.2 69.1 
Pre-NASA 53.38 17.9 62 3.0 13 60.5 0.3 O12 --- * 0 29.3 24.0 
Total $2625.68 $38.0 $89.7 $98.2 $217.1 $569.8 $546.6 $522.2 $270.4 $115.9 $64.5 $ 2532.5 $93.1 





4 Obligations amounts may not add to totals because of rounding. 

Budget plan figures include appropriations, transfers to and from administrative opera- 
tions and research and development accounts or from other Government agencies, 
and unobligated balances brought forward from the previous year. Budget plan figures 
are not fixed and should be regarded from a reference point in time; those used in this 
table represent the plan as of June 30, 1968. 

“Includes $16 000 reserve for claims. 

di ncludes $38 000 reserve for claims. 

“Includes $750 000 reserve for claims. 

includes $1 245 625 reserve for claims. 

E Of this amount, $23 907 000 was obligated between 1953 and 1959 (pre-NASA). 


*Less than $0.05 million. 


Source: NASA, Office of Programming, Budget Operations Division, History of Budget 
Plans, Actual Obligations, and Actual Expenditures for Fiscal Years 1959 Through 1963 
(Washington: NASA, February 1965); NASA, Office of Administration, Budget Opera- 
tions Division, “History of Budget Plans, Actual Obligations, and Actual Expenditures for 
Fiscal Years 1964 Through 1966” (draft manuscript, 1968); NASA, Financial Management 
Division, ‘‘Financial Status of Programs, Construction of Facilities,” June 30, 1967; NASA, 
Financial Management Division, “Summary Financial Status of Programs,” June 30, 1968; 
NASA, Budget Operations Division, “Status of Approved Programs, Construction of 
Facilities,” FY 1959-FY 1968, June 1968. 
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Figure 2.1. Value of Land, Buildings, and Other Structures and Appropriation Amounts by Fiscal Year. 
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NASA’s FY 1968 appropriation for construction of facilities was $35.9 
million, $12.1 million less than that for its first fiscal year. Even if other 
evidence were lacking, this figure would suggest, not only that the Apollo 
program had reached the flight-test stage, but also that the Nation had not 
reached a decision on another goal comparable to that of sending Americans 
to the moon and back in the 1960s. Even when such decisions are reached, as 
the tables in Chapter Two reveal, long lead times are required before dollar 
decisions related to a suddenly accelerated program can be measured in terms 
of real and personal property. 

The NASA Office of Facilities provided all figures 1or rx 1962 through 
FY 1968. This office, established as the Facilities Management Office in 
December 1965 under the Deputy Associate Administrator for Industry 
Affairs and transferred to the Office of Administration in March 1967, 
merged functions previously assigned to various Headquarters elements.* 

As early as 1962, efforts began within the Procurement and Supply 
Division of the Office of Administration to set up a real estate recording and 
reporting system and a central repository for facilities data. This repository 
became part of the Facilities Management Office, and figures used in this 
chapter are supported by documents maintained there; they include title 
opinions, leases, agreements, easements, outgrants, real property records and 
transaction vouchers, master plans, and annual reports. Property tables 
prepared from these figures for Chapter Six were circulated for review at the 
installation level, where they were most often reviewed by the Real Property 
Accountable Officer responsible for maintaining detailed real property 
inventory records and reconciling property figures with installation financial 
accounts. The field installations also supplied figures for FY 1959 through 


*The office assumed principally responsibilities of the Construction Office, established 
August 26, 1963, under the Office of Industry Affairs, and the Facility Standards 
Division of the Office of Programming. The June 5, 1961, NASA reorganization had 
established an Office of Programs and, under it, an Assistant Director for Facilities. 
This title, changed in the November 1, 1961, reorganization to Director of Facilities 
Coordination, represented the first effort to centralize facilities management respons- 


bilities for the anticipated expansion after the May decision to accelerate NASA’s 
program. On November 1, 1963, the Office of Programs became the Office of 


Programming, with the Facility Standards Division replacing the Facilities Coordination 
Directorate. The Office of Programming was separated from the Office of Organization 
and Management group in the March 15, 1967, reorganization and was renamed the 
Office of Program Plans and Analysis. The Facilities Management Office was 
reorganized and renamed the Office of Facilities on May 22, 1968. 


FY 1961,.when available. Property figures used here and in Chapter Six are 
thus the result of a cooperative effort of Headquarters and field installations. 


Definition of Terms 


Definitions of the terms used in this chapter were taken from NASA 
Management Instructions (NMIs) and NASA Handbook (NHB) Approval of 
Facility Projects.' 


Buildings. Facilities with the basic function of enclosing usable space. This 
category of real property includes buildings leased by or on behalf of NASA 
and improvements to NASA-owned buildings and installed property but 
excludes leasehold improvements. (NMI 8800 1A) 

Note: In the tables of this chapter and Chapter Six, square footage of 
buildings leased does not include GSA-leased buildings. 


Component Installation. An installation, office, or other NASA organi- 
zational element which is located geographically apart from a NASA 
installation and which, pursuant to delegations from the Administrator, is 
assigned for management purposes to the Official-in-Charge of a Headquarters 
office, the Director of a field installation, or to an immediate subordinate of 
these officials (NMI 1132.2A). 

Component installations of NASA Headquarters include: 

NASA Pasadena Office 
NASA Daytona Beach Operation 

The AEC-NASA Space Nuclear Propulsion Office is organizationally under 
the NASA Headquarters Office of Advanced Research and Technology and 
may in some cases be regarded as a component installation. 

Former component installations of NASA Headquarters were: 

Western Support Office 
Western Operations Office 
Western Coordination Office 
NASA Office—Downey 
North Eastern Office 





* NASA, Office of Organization and Management, Administrative Services Division, 
NASA Management Instruction (NMI) 8800.1A and 1132.2A; NASA Handbook (NHB) 
7330.1, Approval of Facility Projects. 
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Installed Property. Items of fixtures and equipment normally required for 
the functional use of the building or structure, the removal of which would 
impair the usefulness, comfort, and safety of the building or structure. 
Installed property is included as part of the building or structure and 
accounted for accordingly. Examples of installed property items included as 
real property are plumbing fixtures and equipment, electrical and fixed fire 
protection systems, overhead crane runways, components which become part 
of a system, and other similar built-in or permanently affixed items (NMI 
8800.1A). See Equipment, Integral. 


Investment Value, Total. A figure representing the total of (a) real 
property value, including land, buildings, and other structures and facilities; 
(b) value of leasehold improvements; (c) value of capitalized equipment; and 
(d) work-in-progress. Value is based on cost plus improvements. 

Note: As used in Chapter Two, total investment value includes both 
in-house and industrial (contractor-held) facilities. 


Land. A category of real property that includes all acquired interests in 
land (for example, owned, leased, or acquired by permit) but excludes 
NASA-controlled easements and rights-of-way which are under leasehold 
improvements (NMI 8800.1 A) 

Note: As used in the tables of Chapters Two and Six, land includes only 
NASA-owned land unless otherwise noted. Figures presented for this variable 
do not include leased land or land held under use permit or agreement. 
NASA-owned land means Government-owned land for which NASA has 
custody and accountability. 


Lease. An instrument conveying land, buildings, other structures or 
facilities or portions thereof for a specified term of time, in consideration of 
payment of a rental fee (NHB 7330.1, 28). 


Leasehold Improvements. Improvements made by or on behalf of NASA 
to leased land, buildings, other structures and facilities; easements and 
rights-of-way (NMI 8800.1 A). 

Note: Although NASA Management Instruction 8800.1 A deems leasehold 
improvements a category of real property, they are considered as a separate 
component of total investment value in Chapter Two. 


Other Structures and Facilities. Category of real property which includes 
facilities with the basic function of research or operational tools or activities 
as distinct from buildings, which have the primary function of enclosing 
usable space. Includes all structures and facilities and installed property 
owned or leased by or on behalf of NASA; for example, storage tanks, gantry 
cranes, launch pads, blockhouses, airfield pavements, roads, monuments, 
sidewalks, parking areas, and fences. Excludes leasehold improvements (NMI 
8800.1 A). 


Personal Property. Items of equipment which are installed in a building or 
structure to perform or assist in performing the operation housed within the 
buildings or structures and which, if removed, would retain their identity and 
usefulness as individual items of equipment; for example, a machine tool 
installed in a building (NMI 8800.1 A). See Equipment Collateral. 


Real Property. Land, buildings, structures, utilities systems and their 
improvements and appurtenances, permanently annexed to land. Real 
property includes equipment attached to and made a part of buildings, 
structures, and other facilities (such as heating systems), but excludes 
collateral equipment (such as machine tools) which is removable without 
significant damage to the real property (NHB 7330.1, 29). 

Real property—when ‘within the control of the United States or of any 
instrumentality, entity, or wholly-owned corporation of the United States— 
means any interest in land, excluding lands in the Public Domain or reserved 
or dedicated for National Forest or National Park purposes, and any fixture, 
structure, appurtenance, or other improvement permanently annexed to land, 
including lands to which the United States has no title or interest and lands in 
Public Domain or dedicated or devoted to National Forest or National Park 
purposes (NMI 8800.1 A). 

Note. In the tabies of Chapters Two and Six total real property value is the 
sum of land value, buildings value, and other structures and facilities value. 
Leasehold improvements are not included in total real property value, but are 
considered as a separate component of total investment value. 


Use Permit. A document conferring temporary permission to NASA to use 
land, buildings, structures, or other facilities for which another Government 
agency has custody and accountability. 
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4 1965 1966 1967 1968 
1. Total real property value $268 210 $322 603 $407 692 $513 606 $614 194 $830 704 $1172392 $1518918 $1996267 $2407 505 
Percentage increase --- 20.3% 26.3% 25.9% 19.6% 35.3% 41.1% 29.6% 31.4% 20.6% 
Land value $ 668 $ 687 $ 887 $ 20 308 $ 47 700 $ 85769 $ 91397 $ 94579 $ 99218 $ 104 350 
Percentage increase ae 2.8% 29.1% 2189.5% 134.9% 719.8% 6.6% 3.5% 4.9% 5.2% 
Buildings value $246 268 $286 025 $367 799 $435 069 $478 056 $506 149 $ 642602 $ 902108 $1135080 $1 298187 
Percentage increase —--— 16.1% 28.5% 18.2% 9.9% 6.5% 26.2% 41.3% 24.9% 14.4% 
Other structures and 
facilities value $ 21 274 $ 35 891 $ 39 006 $ 58 229 $ 88 438 $235 786 $ 438393 $ 516231 $ 761969 $1 004 963 
Percentage increase —-- 68.7% 8.6% 49.2% 51.9% 166.6% 85.9% 17.7% 47.6% 31.9% 
Number of hectares of land 2095.8 3015.3 3254.2 9 050.0 S217122 47 663.2 49 931.7 57 653.8 57 731.8 57 519.7 
(and acres) (5179) (7451) (8041) (22 363) (79 497) (117 778) (123 384) (142 466) (142 659) (142 134) 
Percentage increase _—— 43.9% 7.9% 178.1% 255.5% 48.2% 4.8% 15.5% (*) (*) 
Number of buildings NA NA NA NA 1117 1246 1484 1645 2182 2602 
Percentage increase —-— 11.5% 19.1% 10.1% 32.6% 19.2% 
Number of sq meters of 
buildings 471 132.2 511 154.0 705 772.0 1051693.8 1232704.4 15167806 1930374.0 23762224 2 706 058.4 2883 691.1 
(and sq ft) (5 071 225) (5502016) (7596 866) (11 320342) (13 268 715) (16 326 486) (20778370) (25 577445) (29 127772) (31 039 795) 
Percentage increase ——— 8.4% 38.0% 49.0% 17.2% 23.0% 27.2% 23.1% 13.9% 10.6% 
2. Capitalized equipment value NA NA NA $185 979 $255 745 $356 799 $ 507865 $ 954948 $1156685 $1418 152 
Percentage increase 37.5% 39.5% 42.3% 88.0% 21.1% 22.6% 
3. Leasehold improvements value NA NA NA NA NA NA NA $ 866 3 § 938 $ 1062 
Percentage increase os 8.3% 13.2% 
4. Work-in-progress value NA NA NA NA NA NA NA $1176401 $ 889965 $ 585555 
Percentage increase —-—— -24.4% 34.2% 
5. Total investment value (1+2+3+4) NA NA NA NA NA NA NA $3 651133 $4043 854 4412 274 
Percentage increase ee 10.8% 10.9% 
NASA leased property rental 
value NA NA NA NA $ 4285 $ 2299 § 911 § 554. § 458 $ 280 
Percentage change -—— 46.4% 60.4% -39.2% -17.4% -38.9% 
Number of hectares leased NA NA NA 92.1 4381.2 6621.2 6645.7 1182.4 475.5 1185.2 
(and acres) (228) (10 826) (16 361) (16 422) (2922) (1176) (2928) 
Number of buildings leased NA NA NA NA NA NA NA 3 10 7 
Number of sq meters of 
buildings leased NA NA NA 66 910.3 131 081.1 83 682.6 38 £738.6 15 310.1 14 076.3 9718.0 
(and sq ft) (720 216) (1 410 945) (900 752) (418 432) (164 797) (151 516) (104 604) 


TL 


* = Less than 0.5 percent. 
NA = Not available. 


Source: NASA, Office of Facilities. 


NASA HISTORICAL DATA BOOK. 


Table 2-1. Property: FY 1959-FY 1968 
(as of June 30; money amounts in thousands) 
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28 NASA HISTORICAL DATA BOOK 


Table 2-4. NASA Facilities Total Investment Value, FY 1966-FY 1968: In-house and Contractor-Held 
(as of June 30; in thousands )* 
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Total Real Property Value Percentage Increase Leasehold Improvements Plant Equipment 
Facility Between 6/30/63 
1966 1967 1968 and 6/30/68 1966 1967 1968 1966 1967 1968 
pe i SS SS So 
NASA Headquarters > $ 34391$ 324128 0 $ 0 $ 0 $ 0 $ 28306$ 8175 
Office of University Affairs 0 0 _O Q 0 0 1 939 2 035 
Total 34 39] 32 412 0 0 0 0 30 245 10 210 
Office of Manned Space Flight 
Kennedy Space Center 308 023 531646 £682 378 542.5% © 0 0 0 $ 64 307 94 240 127 900 
Manned Spacecraft Center 131940 167023 217227 875.4¢ 156 156 8 96 599 124 958 154 973 
Marshall Space Flight Center 286576 409722 — 538 362 415.2 _126 161 184 244962 256297 302575 
Total 726 539 1108391 1437 967 282 317 192 405 868 475495 585 448 
Office of Advanced Research and Technolo 
Ames Research Center 136654 164125 166571 46.7 0 0 0 34 674 41 812 53 670 
Electronics Research Center 739 769 2779 ——-—-— 0 0 0 1 808 6 961 13 227 
Flight Research Center 8 778 9 312 9 527 86.9 0 0 0 29 230 29 522 32332 
Langley Research Center 204725 235285 249 588 58.7 0 0 0 64 540 83 212 91 240 
Lewis Research Center 197 234 203878 241419 98.0 113 113 155 77 361 80 85] 96 884 
Space Nuclear Propulsion Office 16 016 23 111 24 915 —-—-—- _ Oo __0 0 7 728 24 075 24 408 
Total 564146 636480 694799 113 113 155 215 34) 266 433 »=— 311 761 
Office of Space Science and Applications 
Goddard Space Flight Center 91 012 111 234 132 040 845.8 263 230 307 199 031 258184 371 696 
NASA Pasadena Office (JPL) 47 175 48 620 78 771 218.1 206 > 242 408 79 252 92 093 103 796 
Wallops Station __55 655 59 130 63 928 106.0 2 6 0 26 908 34 235 35 241 
Total 193 842 218984 274 889 471 508 715 305 191 384512 510733 


NASA Total $1 518 918 $1 996 267 $2 407 505 292.0% $866 $938 $1062 $954 948 $1 156 685 $1 418 152 


a EE EEE RR OQO90OO—OO em 
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NASA HISTORICAL DATA BOOK 


Table 2-5. Land Owned by Installation and Fiscal Year in Hectares (and Acres) 


(as of June 30) 
Installation 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 

Ames Research Center 15.9 15.9 15.9 46.6 46.6 46.6 91.4 91.4 147.9 147.9 
(39.4) (39.4) (39.4) (115.0) (115.0) (115.0) (225.7) (225.7) (365.5) (365.5) 

Electronics Research Center —-——— ee =e See ae aon 0 2.4 ye 3.5 
(6.0) (6.3) (8.8) 

Flight Research Center 0 0 - 0 0 0 0 0 0 0 0 

Goddard Space Flight Center 0 0 231.1 231.1 224.2 279.2 288.7 3 728.6 3 728.6 4 857.3 
(571.0) (571.0)4 (553.9)@ (689.9)@ (713.5) (9 213.6) (9 213.6) (12 002.7) 

Kennedy Space Center a ---—— = 5 407.0 20 064.7 32 062.5 33 746.9 33 903.5 33 903.5 33 905.8 
(13 361.0) (49581.0) (79228.0) (83 390.6) (83777.4) (83777.4) (83 783.0) 

Langley Research Center 174.0 174.0 174.0 174.0 218.5 218.5 218.5 218.5 218.5 218.5 
(430.0) (430.0) (430.0) (430.0) (540.0) (540.0) (540.0) (540.0) (540.0) (540.0) 

Lewis Research Center 130.5 137.1 140.6 141.3 2 561.7 2 563.1 2 653.1 5 557.5 5 557.5 5 342.2 
(322.4) (338.8) (347.4) (349.2) (6 330.0) (6 333.5)" (6333.5) (13 733.1) (13 733.1) (13 201.0) 

Manned Spacecraft Center Se —— ———— 0 0 655.6 655.6 655.6 655.6 722.8 
(1 620.0) (1 620.0) (1 620.0) (1 620.0) (1 785.9) 

Marshall Space Flight Center Total ---- ——— 654.4 988.3 7 063.7 9 123.7 9 586.0 9 586.0 9 586.0 9 586.0 
(1617.0) (2442.0) (17455.0) (22545.0) (23 687.8) (23 687.8) (23 687.8) (23 687.8) 

Marshall Space Flight Center oe ~——— 654.4 654.4 722.8 722.8 727.2 727.2 727.2 727.2 
(1617.0) (1617.0) (1786.0)© (1786.0) (1 797.0) (1 797.0) (1 797.0) (1 797.0) 

Michoud Assembly Facility ---- — ---— 333.9 333.9 333.9 360.5 360.5 360.5 360.5 
(825.0) (825.0) (825.0) (890.8) — (890,8) (890.8) (890.8) 

Mississippi Test Facility . —_——— -—-—-— --—— ---— 6 001.5 8 061.3 8 492.7 8 497.7 8 492.7 8 492.7 
(14 830.0) (19920.0) (20986.0) (20986.0) (20986.0) (20 986.0) 

Computer Operations Office A -—-—-— ---— ---—- 5.7 5.7 527 5.7 5.7 5.7 
(14.0) (14.0) (14.0) (14.0) (14.0) (14.0) 

Space Nuclear Propulsion Office oo as 0 0 0 0 0 0 0 0 

Wallops Stations 1248.7 2657.8 2657.8 2656.8 2 655.1 2655.1 2 655.1 2 655.1 2 676.5 2 676.5 
(3085.6) (6567.6) (6567.6) (6565.0) (6 561.0) (6 561.0) (6 561.0) (6 561.0) (6 613.7) (6 613.7) 

Pacific Launch Operations Office rr oe a 0 0 0 0 ere -——— pistes 

Western Support Office NA NA NA NA NA NA 67.2 1195.9 1195.9 —--—— 

| (166.0) (2955.0) (2954.9) 

Jet Propulsion Laboratory 30.5 30.5 34.7 59.5 59.5 59.1 59.1 59.1 §9.1 59.1 
(75.2) (75.2) (85.8) (146.9) (146.9) (145.9) (145.9) (145.9) (145.9) (145.9) 

Total 2095.8 3015.3 3254.2 9 u50.0 32 171.2 47 663.2 49 931.7 57 653.8 57 731.8 57 §19.7 
($179.0) (7451.0) (8041.2) (22 363.1) (79 496.8) (117 778.3) (123 384.0) (142 465.5) (142 658.2) (142 134.3) 





a Adjusted figure; see Table 6-41 in Chapter Six. 
b Adjusted figure; see Table 6-80 in Chapter Six. 


©MSFC land was not reported. 


d Adjusted figure; see Table 6-121 in Chapter Six. 


€ Adjusted figure; see Table 6-123 in Chapter Six. 


NA = Not available. 


Source: NASA, Office of Facilities. 





Te 





SaHI[OB,] JO 89JO ‘WSWN :201N0g 


‘aqqepreay JON = VN 








(p'8767) (SLID (L' 1767) (LIZp 91) (7I9E9T) (7978 OT) (S°L72Z) 

CS8IE SSLP. PT8IT L’Ssv9 9 C1799 TISt v 176 VN VN VN feI0OL 

(¢pT) (pT) (ppl) (rr) (er) (SID (S°TT) (9°7L) (8°62) (S°SL) 

8°s 8°s 6'S 6's 8°s LY Ly £672 CCE 90E A10}BIOGLT UOls~ndolg }ef 
a 0 (0°6Z9T) (0°S79 T) (OTIS T) 

€°6S9 9159 S119 WN WN WN WN YN S91JJO Woddng ulajsay 

a aa === a 0 0 0 0 ae ae SS=— == vJO suoljeledg YouneyT ofloed 
(8°6) (9°6) (0°01) (0°01) (0°6 ) (0°6) (OTT) 

6'E 8°€ Up Ip 9°€ 9°€ Sy VN VN VN uol}e}g sdoTyeM 

0 0 0 0 0 0 0 0 aaa eciaed or eoJO uors[ndolg Ivapony soeds 

0 0 0 0 0. 0 ee we —-—-—— —--—— ddJJO suotjeradg I9znduioy 

0 0 0 0 0 0 as Pee re a Se Aytpoey ysay, tddisstsstw 

0 0 0 0 0 0 0 eam ee oe Aypoey A[quiossy pnoyoiy 
(L691) (0° %9) (0°79) (0° 79) (0° 79) (0° +9) (0° 79) (0°r9) 

9°L99 6ST 6°ST 6°STC 6°ST 6ST 6°ST7 6°ST aan Ss 19}U9D IYSILJ voedg [eysre; 
(L'6¢9T) (0°¥9) (0° +9) (0° p9) (0°79) (0°79) (0°79) (0°79) 

91499 6°S7C 6ST 6°SC 6°S7Z 6°SZ 6ST 6ST ae irae Je}OY, JoyUeD YSILY soedg [eysrepy 

(9°T) (0°Z) (0°Z) (0°08) (0°07) (0°07) 

—--— L’0 3°0 3°0 CPr6l 8 18 ---- -———— SS Ja}UaZ IyeINs0RdS pouuEp 

rl (O°ST) (O°ST) (L’pLZ pT) §«=((L'09T v1) §=—(4'009 OT) 

6S T9 9 S°9OLLS LOEels 6687 P 0 0 0 0 TaJUs-) YOIeasay SIAVaT 
(SZ) = (€°$7) (0°97) (T'0) (7°0) 

ZO COL SOT ¥0°O TO 0 YN VN YN WN 19}UaD Yyoreasoy Aapsuey 
(LT) (¢'T) (¢T) (S71) (0'T) 

L‘0 9°0 0 I's r'0 WN WN —-—— ---- -——-—— IojUaD soeds Apouusy 
(6TIZD (6°eroD (O°O9T TD) (0°61) (OI7D (O° 171) (O'I7T) 

S06 CCPH S’69P 9°69T1 0°'6P 06+ 06% VN VN YN sd di @ 1ysI,,J s0edg preppoy 

0 0 0 0 0 0 0 0 0 0 1ajUaD YoIeasay USI 
0 0 0 0 _-—-—— -_--—-—— -_---— ---— _———— —_————— JOJUG) YOIPISSY SOUOIPOOL] 
(TT) 

¢°0 0 0 0 0 0 0 0 0 0 I9}U9_) Yoleasey seury 

8961 L961 996T S961 96T €96T 7961 196T 0961 6561 uor)eTTe ISU] 





(og aung jo se) 


(soIsy PUR) SoIeJIOPY Ul IVA Yeost.] pur UOTETTE}sSUl Aq poses] pur] “9-7 IIQeL 


SHILITIOVA VSVN 


32 NASA HISTORICAL DATA BOOK 


Table 2-7. Buildings: Number Owned by Installation and Fiscal Year 








(as of June 30) 

aaa a a a a eS Se ee ee 
Installation 1959 1960 1961 1962 1963 1964 1965 196 1967 1968 

se ge i a a ee 
Ames Research Center? 27 2? 30 33 40 44 46 48 50 Ore, 
Electronics Research Center ——- ——— —_-—-— ——— Me eect —-—- 0 0 0 0 
Flight Research Center NA NA NA NA 5 8 18 21 19 33 
Goddard Space Flight Center -_—— NA NA NA 8 30 52 216 246 190 
Kennedy Space Center ae sic ae NA —_39 64 114 201 524 611 
Langley Research Center NA NA NA NA 106 82 90 96 96 101 
Lewis Research Center 34 40 40 40 318 367 131 168 191 298 
Manned Spacecraft Center = ——-— —_~—— 0 2 15 60 83 16] 251 
Marshall Space Flight Center Total ~—— ——— (161) (158) (166) (167) (220) (214) (254) (326) 
Marshall Space Flight Center -—— -- 161 158 142 122 192 161 176 182 
Michoud Assembly Facility ——— —-— ——— NA 21 19 23 3] 32 33 
Mississippi Test Facility _-—— ——— —_—+ -—— NA 22 NA 17 41 106 
Computer Operations Office ——— —-— ——— -—— 3 4 5 5 5 5 
Space Nuclear Propulsion Office —-—— ——— NA NA NA NA 2 8 9 9 
Wallops Station NA NA NA NA 258 278 270 356 358 385 
Pacific Launch Operations Office ——-— -—— ——— NA 11 1] 14 —— ——— —-—— 

Western Support Office 0 NA NA NA NA NA 280 83 85 ——— 
Jet Propulsion Laboratory 102 114 122 142 164 180 187 151 189 343 

Total NA NA NA NA 1117 1246 1484 1645, 2182 2602, 


I 
8See Table 6-14 in Chapter Six for further explanation of major number of buildings at Ames. 


NA = Not available. 


Source: NASA, Office of Facilities. 
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Table 2-9. Buildings: Thousands of Square Meters (and Square Feet) Leased by Installation and Fiscal Year 


Ames Research Center 


Electronics Research Center 


Flight Research Center 


Goddard Space Flight Center 

Kennedy Space Center 

Langley Research Center 

Lewis Research Center 

Manned Spacecraft Center 

Marshall Space Flight Center Total 
Marshall Space Flight Center 
Michoud Assembly Facility 


Mississippi Test Facility 
Computer Operations Office 
Space Nuclear Propulsion Office 
Wallops Station 
Pacific Launch Operations Office 


Western Support Office 


Jet Propulsion Laboratory 
Total 


19625 


NA 


10.7 
(115) 


0.9 
(10) 
NA 


1.5 
(16) 

29.0 
(312) 


22.2 
(239) 


Zove 
(239) 


NA 
0 
0 


2.6 
(28) 


0 
66.9 


NASA HISTORICAL DATA BOOK 


(as of June 30)4 
nn 5 000908508 
1963 1964 1965 1966 1967 1968 
1.2 12 12 1.5 
(13) (13) (13) 0 0 (16) 
rs Paper 0 0 0 0 
0.7 NA 0.7 0.7 
(8) (7) (8) 0 0 
23.1 16.5 9.9 4.6 Sl 5.1 
(249) (178) (106) (49) (55) (55) 
4.0 4.9 4.9 0.9 0.9 0.9 
(43) (53) (53) (10) (10) (10) 
0.1 0.7 0.1 
0 (1) (7) (1) 0 0 
3.6 
(39) 0 0 0 0 0 
33.8 49 2.4 2.4 2.4 
(364) (53) (26) (26) (26) 0 
60.1 §2.7 14.8 2.4 22 22 
(647) (567) (159) (26) (24) (24) 
24.7 24.7 14.8 2.4 2.2 2.2 
(266) (266) (159) (26) (24) (24) 
35.4 28.0 
(381) (301) 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
NA NA 0 0 0 0 
0 0 0 0 0 0 
0 0 0 es hee Se prnen 
3.2 3.1 4.4 4.2 3.4 
(34) (33) (47) (45) (37) —_——— 
0 0 0 0 0 0 
131.1 83.7 38.8 15.3 14.1 9.8 
(1411) ¢ (901)4 (418) (165) (152) (105) 


(720) 


I 


4 Does not include GSA-leased buildings. 


> Data for earlier years are not available. 


Includes 1300 sq m (14 000 sq ft) for North Eastern Office. 


dIncludes 279 sq m (3000 sq ft) leased for a Headquarters component. 


NA = Not available. 
Source: NASA, Office of Facilities. 
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NASA HISTORICAL DATA BOOK 


Table 2-11. Land Value by Installation and Fiscal Year 
(as of June 30; in thousands) 


a 





Ames Research Center 

Electronics Research Center 

Flight Research Center 

Goddard Space Flight Center 

Kennedy Space Center 

Langley Research Center 

Lewis Research Center 

Manned Spacecraft Center 

Marshall Space Flight Center total 
Marshall Space Flight Center 
Michoud Assembly Facility 
Mississippi Test Facility 
Computer Operations Office 

Space Nuclear Propulsion Office 

Wallops Station 

Pacific Launch Operations Office 

Western Support Office 

Jet Propulsion Laboratory 




















1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 
ei i a a ee a es ee eee 
$ 20 $ 20 $ 20 $ 663 $ 663 $ 663 $ 773 ° 973: § 2373-3: 2372 
een —— ve ——— _—— ——— 0 739 769 1 099 
0 0 0 0 0 0 0 0 0 0 
NA NA NA NA 58 421 135 1 145 29% 1535 
——— ——— ——— NA 32 670 55 653 60 117 60 487 60 487 60 516 
110 110 110 110 116 116 116 116 116 116 
290 292 295 303 1 $82 1 597% 1 617 1618 Li9ts 1 696 
—_—— —_—-~ ——— 0 0 3 810 4157 5 446 S 418 9 015 
—-—— ——— (86) (86) (11217) (22115) (17 330) (19 321) (21762) (26591) 
-—— ——— 86 — «86 95 95 406 2 106 4 074 3 802 
—_—— ——— -——-— NA 6 598 6 598 7 137 7 380 7 481 7 302 
—_—— —-— —-—— ——— 4 472 15 370 9 726 9774 10 144 15 224 
——— ——— at —-—— 52 52 61 61 63 63 
—-—— ——— 0 0 0 0 0 0 0 0 
NA NA NA NA 597 S22 592 592 611 611 
-—-— ——= —_-—— 0 0 0 0 ——— —-—— ——— 
NA NA NA NA NA NA 5 158 3 540 3 617 —=—- 
eos 117 267 807 802 802° 802 802 799 199 
$668 $687 $887 $20 308 $47700 $85769 $91397 $94579 $99 218 $104 350 


Total 





a Adjusted figure; see Table 6-14 in Chapter Six. 
b Adjusted figure; see Table 6-80 in Chapter Six. 


NA = Not available. 


Source: NASA, Office of Facilities. 


i 
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NASA HISTORICAL DATA BOOK 


Table 2-13. Other Structures and Facilities Value by Installation and Fiscal Year 


(as of June 30; in thousands) 
ee a a eg a ee 























1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 
Ames Research Center NA NA NA NA $ 22324 $ %22684 $ 21124$ 2112 $ 2346$ 2 383 
Electronics Research Center ee —_——— —_——— —_——— —_—--— —-—— 0 0 0 9 
Flight Research Center NA NA NA NA 488 768 1577 1 824 1913 1 900 
Goddard Space Flight Center ——-—— NA NA NA 881 2 788 17 846 31 793 40 995 49 441 
Kennedy Space Center —_——— ~——— ——-—-— NA 5 004 36 488 73 934 137201 285079 378 948 
Langley Research Center NA NA NA NA 11704 #4110040 113 360 118 293 129119 130902 
Lewis Research Center $6072 $11462 $11477 # £x29$11587 21 227 21 093 84 602 45 043 40 509 59 889 
Manned Spacecraft Center ———— _——-— —_——— NA 757 6 626 16 691 23 422 41 857 49 424 
Marshall Space Flight Center Total ——-—— or (572) (718) (19716) (24921) (84782) (105 228) (161901) (259 670) 
Marshall Space Flight Center ——-—— a 572 718 6015 9 628 56 769 54 121 68 755 81 970 
Michoud Assembly Facility a —-——— a NA 13 084 9314 15 122 20 253 22 987 24 251 
Mississippi Test Facility —_——— ——— —_——— —_——— NA 5 545 12 189 30 151 69 345 152 625 
Computer Operations Office Seeks ene epee a 617 434 702 703 814 824 
Space Nuclear Propulsion Office -——— _—— NA NA NA NA 21 1 809 8 586 5.255 
Wallops Station NA NA NA NA 17 037 21 784 27 640 32 822 35 360 39 516 
Pacific Launch Operations Office a eee ee NA 2477 2217 2 300 neve eee a 
Western Support Office NA NA NA NA NA NA “ §055 5 006 5 026 ——-—— 
Jet Propulsion Laboratory 3 693 4725 5 345 6 457 i215 6 793 8 473 11 678 9 278 27 516 
Total $21274 $35 891 $39006 $58229 $88438 $235 786 $438 393 $516231 $761 96931 004 968 





4 Adjusted figures; see Table 6-14 in Chapter Six. 


NA = Not available. 
Source: NASA, Office of Facilities. 
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NASA HISTORICAL DATA BOOK 


Table 2-15. Land Value as Percentage of Total Real Property Value by Installation and Fiscal Year 
(as of June 30) 


eC En 


1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 
i SS SS 
Ames Research Center . : > 0.6 0.6 0.5 0.5 0.6 15 1.5 
Electronics Research Center ——— —-—— _—— -—— ——— ——— 0 100.0 100.0 40.1 
Flight Research Center 0 0 0 0 0 0 0 0 0 @) 
Goddard Space Flight Center —-—— NA NA NA 0.4 LZ 1.1 123 1.3 1.2 
Kennedy Space Center a ai = NA 85.6 52.4 34.0 19.6 11.4 8.9 
Langley Research Center 0.1 * a - 0.1 0.1 0.1 i e . 
Lewis Research Center 0.3 0.2 0.2 0.2 1.3 1.0 0.8 0.8 0.9 0.7 
Manned Spacecraft Center ——— . ae —-—— NA 0 17.1 6.8 4.1 3.3 4.2 
Marshall Space Flight Center? —--— —-—— 0.2 0.2 10.7 17.1 8.2 6.8 3 4.9 
Space Nuclear Propulsion Office ——— ——— 0 0 0 0 0 0 0 0 
Wallops Station NA NA NA NA 1.9 1.4 1.1 1.0 1.0 1.0 
Pacific Launch Operations Office ——— —_—— —~—— NA 0 0 0 --—— --- ——— 
Western Support Office NA NA NA NA NA NA 14.2 10.2 11.2 ——— 
Jet Propulsion Laboratory 1.1 1.0 1.6 ct, 3.3 2.4 1.9 1.7 1.6 1.0 


sqm Pf ss hf SP RS 


4aMFSC total only; for breakdown see Tables 6-125 through 6-128 in Chapter Six. 
*= Less than 0.5 percent. 
NA = Not available. 
Source: Derived from Tables 2-10 and 2-11. 
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NASA HISTORICAL DATA BOOK 


Table 2-17. Other Structures and Facilities Value as Percentage of Total Real Property Value 
by Installation and Fiscal Year 








(as of June 30) 

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 
IN — —— 
Ames Research Center NA NA NA NA 1.9 1.9 1.7 1.6 1.4 1.4 
Electronics Research Center —_—— Sa a —— _—— —_—-— 0 0 0 . 
Flight Research Center NA NA NA NA 9.6 11.2 22.4 20.8 20.5 20.0 
Goddard Space Flight Center ae NA NA NA 6.3 i 28.4 34.9 36:9 37.4 
Kennedy Space Center — ——-— ——— NA 13.2 34.4 41.8 44.6 53.6 550 
Langley Research Center NA NA NA NA 7.4 63.6 58.7 57.8 54.9 52.4 
Lewis Research Center 9.5 11.3 11.3 11.4 17.4 13.6 ee, PPS 19.9 24.8 
Manned Spacecraft Center --- —-—— —--— NA 91.] 29.9 27.5 17.8 25.0 PO 
Marshall Space Flight Center? —--— --— 1.6 1.8 18.9 19.3 40.3 36.7 39.5 48.2 
Space Nuclear Propulsion Office —~—— ——— NA NA NA NA 225 11.3 SIZ 21.0 
Wallops Station NA NA NA NA 54.9 50.7 54.5 59.0 59.8 62.0 
Pacific Launch Operations Office ——— a NA NA 70.4 71.4 59.8 — —-—— —-—— 
Western Support Office NA NA NA NA NA NA 13.9 14.6 125 ——— 
Jet Propulsion Laboratory | 35.1 39.) 32.9 29.4 29.3 20.3 20.6 24.8 19.1 34.9 





a MSFC total only; for breakdown see Tables 6-125 through 6-128 in Chapter Six. 
= Less than 0.05 percent. 


NA = Not available. 
Source: NASA, Office of Facilities. 
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44 NASA HISTORICAL DATA BOOK 
Table 2-19. Capitalized Equipment Value of Installations Ranked as Percentage of NASA Total 
(as of June 30) 
NASA 1962 1963 1964 1965 1966 1967 1968 
Ranking ~~! 0taj $185 979 000 $255 745 000 $356 799 000 $507 865 000 $954 948 000 $1 156 685 000 $1418 152 000 
1. MSFC 27.4% MSFC 25.3% MSFC 23.5% GSFC 21.7% MSFC 25.7% GSFC 22.5% GSFC 26.2% 
2. JPL 14.0 GSFC 14.5 GSFC 16.6 MSFC 20.3 GSFC 20.8 MSFC 22.2 MSFC 21.3 
3. LaRC 13.4 JPL 13.4 JPL 13.1 JPL 12.3 MSC 10.1 MSC 10.7 MSC 10.9 
4. GSFC 12.4 LaRC 13.0 LaRC 13.0 LaRC 10.8 sPL 8.3 KSC 8.1 KSC 9.0 
5. LeRC 11.7 LeRC 10.5 LeRC 8.6 LeRC ao LeRC 8.1 JPL 7.9 JPL 7.3 
6. ARC 8.1 ARC 7.0 ARC 6.4 MSC TA LaRC 6.8 LaRC 7.2 LeRC 6.8 
7. LOC? 3.8 MSC 4.3 MSC D2 KSC 5.5 KSC 6.7 LeRC 7.0 LaRC 6.4 
8. FRC 3.2 LOC? 4.0 KSC 4.7 ARC 2 ARC 3.6 ARC 3.6 ARC 3.9 
9. WSs 332 FRC 3.6 FRC 4.0 FRC 4.3 FRC 3.1 WS — 3.0 WS ZL 
10. MSC 2.0 WS 3.6 WSs 3.6 WS 3.5 WS 2.8 FRC 25 FRC Lo 
11, Hq. 0.7 Hq.® 0.7 Hq. 0.4 Hq. 0.4 WSO 2.3 SNPO 21 SNPO 1.7 
12. ———- -—-- woos = PLOO 0.1 SNP = SNPO 09 WSO 2.0 ERC 0.9 
13. -——- ——— PLOO * woo’ bs PLOO * Hq. 0.6 Hq. 0.6 Hq. 0.6 
14. Sa SaaS -—- --- ——--  -—--— woos * ERC 0.2 ER 0.6 —-—-  --- 
15. —-—- 0 ---  -——— ———-  ---— ERC * Sa —--— === —-—-—-  —---— 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 


i 











a} aunch Operations Center (LOC) redesignated Kennedy Space Center (KSC) effective Dec. 20, 1963. 


> Including North Eastern Office. 


‘ 


©Western Operations Office (WOO) functions realigned in Western Support Office (WSO) June 15, 1966. 


* = Less than 0.1 percent. Because of rounding, columns may not add to 100.0 percent. 


Source: Derived from Table 2-14 above. 
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Table 2-21. Industrial (Contractor-Held) Real Property Value as Percentage of Total by Installation: FY 1967 and FY 1968 
(as of June 30) @ 


Se 
Percentage of Installation Total 




















Other Structures —™S Real 
Installation Land Value Buildings Value and Facilities Value Property Value 

1967 1968 1967 1968 1967 1968 1967 1968 
Marshall Space Flight Center 18.2 13.9 9.2 8.1 20.6 16.5 14.3 12.4 
NASA Pasadena Office” 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Western Support Office 100.0 100.0 100.0 100.0 100.0 100.0 100.0 | 100.0 
Langley Research Center +2 Sue 10.1 12.8 ” * 4.5 6.1 
Lewis Research Center 19.1 5.8 1.4 2.4 . 14.0 6.7 4.1 39 
Wallops Station 0 0 11.0 10.8 6.5 6.4 4.8 44 
SNPO-Cleveland 0 0 0 0 1.5 2.4 0.5 0.5 
Manned Spacecraft Center 0 —6- 39.6 . 15.1 0.2 10.4 * 15.0 
Goddard Space Flight Center NA 0 NA 0.1 NA 0.1 NA 0.1 


ee eee 0_._0._.000 


aFor breakdown of industrial real property, see section on each installation in Chapter Six. Data for earlier years are not available. 
b Jet Propulsion Laboratory, operated under contract with California Institute of Technology. 


* = Less than 0.1 percent. 
NA = Not available. 


Source: Derived from Table 2-20. 
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Table 2-24. Real Property at Tracking and Data Acquisition Stations by Location 
(as of June 30; in thousands)? 


i aS SSS SS SSS 





Year Network Total Real Property Value 
Station Location Became Opera-_ Affilia- Remarks 
tional tions> 1965 1966 1967 1968 
ce ne 
Ascension Island 1967 MSFN $6 OO $3104 $3104 $3 104 
Bermuda 1961 MSFN 132 1303 3173 3 157 
Blossom Point, Maryland 1956 STADAN 135 171 ——— —-—— Prototype Minitrack station; phased out in 
Sept. 1966. 
Canton Island 1961 MSFN 380 4165 4075 ——— Phased out effective Dec. 31, 1967. 
Carnarvon, Australia 1964 STADAN 0 1448 2527 ZOeT 
MSFN 
Corpus Christi, Texas 1961 MSFN 449 491 1777 1 782 
Cebreros, Spain 1967 DSN 0 0 1346 1 346 
MSFN 0 0 1468 2 768 
East Grand Forks, Minnesota 1960 STADAN 23 202 ae ——-— Phased out in June 1966. 
Fairbanks, Alaska 1962 STADAN 1693 4070 4224 5728 Includes all Alaskan STADAN facilities (Ulaska 
and Gilmore; equipment at College site moved to 
Ulaska in late 1966). 
Fort Meyers, Florida 1959 STADAN 135 194 259 565 Minitrack equipment transferred from Havana, 
| Cuba. 
Goldstone, California 1960 STADAN 1510 1745 1985 3153 STADAN site called Mohave; Minitrack equipment 
transferred from Brown Field Naval Auxiliary 
Station, Chula Vista, California. 
MSFN 0 0 17353" 1 932 
1958 DSN $36] 5512 5622 20 721 Pioneer station operational in 1958; Echo site in 
1960; Venus site in 1962; Mars site in 1966. 
Grand Canary Island, Spain 1961 MSFN 455 515 515 3 115 


Guam 1967 MSFN 0 Od i 1960 1 960 


996! 
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Table 2-24. Real Property at Tr 


NASA HISTORICAL DATA BOOK 


acking and Data Acquisition Stations by Location (Continued) 
(as of June 30; in thousands) 


I 





Remarks 


Applications Technology Satellite station. 
Former Minitrack station. 
Site on north coast of Australia; used for OGO. 


Coral island 81 km (50 mi) east of Palm Beach, Fla. 
Former Minitrack station; phased out during July 1961. 


Prime station during near-earth phases of Apollo 
missions. 

After Mercury, station equipment moved to 
Carnarvon site. 


Contains equipment employed in various NASA net-. 
works for testing and training. 

Located about 64 km (40 mi) northwest of Santa 
Barbara. | 


Year Station Network Total Real Property Value 
Station Location Became Opera-_ Affilia- 
tional tions® 1965 1966 1967 1968 

ws SSS ee 
Tidbinbilla, Australia 1965 DSN NA NA 2391 2 391 
Toowoomba, Australia 1966 ATS 0 NA NA NA 
Winkfield, United Kingdom 1961 STADAN 14 59 71 159 
Darwin, Australia STADAN aes aes ines sie 
Grand Bahama Island 1957 MSFN eases ne Sak ees 
Grand Turk Island 1957 MSFEN peace bores apie een 
Merritt Island, Florida MSFN arte Leta: iets ease 
Muchea, Australia MSFN eee ghee ere See 
Network Training Facility, 

Greenbelt, Maryland STADAN Ss te ae oeetee 
Point Arguello, California MSFN sates ie tiga, ee 
White Sands, New Mexico MSFN sete ee a eer ae 


Used as a prime site during Mercury and Gemini; 
provided only C-band radar support during Apollo. 


em 


4Figures for STADAN and MSFN are included in Goddard Space Flight 
and represent industrial (contractor-held) real property. DSN real propert 


some end-of-fiscal-year reports. 


b MSFN = Manned Space Flight Network. STADAN = Space Tracking and Da 


Technology Satellite station. 


Center reports; DSN figures are inclu 


ded in NASA Pasadena Office (JPL) reports 
y inventory was in process on June 30, 1967, and figures were not included in 


ta Acquisition Network. DSN = Deep Space Network. ATS = Applications 


©Inventory was in process on June 30, 1967; this figure was not included in end-of-fiscal-year reports and is not included in Table 2-22. 


NA = Not Available. 


Source: NASA, Office of Facilities; NASA, Office of Tracking and Data Acquisition; William R. Corliss, The Evolution of the Satellite Tracking and Data Acquisition. 
Network (STADAN), GHN-3 (Greenbelt, Md.: GSFC, January 1967), p. 57 ff.; Corliss, “Histories of STADAN, the MSFN, and NASCOM,” unpublished 
comment draft, June 1, 1972, Appendix A. 
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1. Permanent Employees. ‘. . .all employees whose appointments are not 
time limited or . . . are for a period ot more than one vear....” 

2. Temporary Employees. These are called “Other Than Permanent” in 
the currently used Personnel Management Information System and include 
“employees whose appointments are specifically limited to definite periods of 
one year or less...” and others who are included in this category by 
definition (such as CO-OP [Cooperative; alternating work and study | 
students and intermittent employees). . 

Note: Tables 3-1 through 3-23 use two different sources of data (QPSR 
through December 31, 1966, and PMIS subsequently) with slightly varying 
definitions of Permanent Employees and Temporary (QPSR) or Other Than 
Permanent (PMIS) Employees. This difference must be explained even though 
the numbers are relatively small. QPST included TAPER’s (Temporary 
Appointments Pending Establishment of Register) in Temporary whereas 
PMIS includes them in Permanent. CO-OP Students are Other Than 
Permanent in the PMIS system but in the QPSR were distributed among 
Permanent and Temporary depending on each student’s tenure or type of 
appointment. Apprentices are Permanent in the PMIS system but handled the 
same as CO-OP Students in the QPSR. 

3. Paid Employees. Permanent Employees and Temporary (i.e., Other 
Than Permanent)’ Employees Combined. Specifically excluded from this 
category are military personnel detailed to NASA regardless of any 
reimbursement. 7 

4. Military Detailees. Military personnel detailed to NASA. (See definition 
3 above.) 

5. Excepted Employees. Civil Servants who fill high-level permanent 
positions created under provisions of Section 203(b) of the Space Act of 
1958. (P.L. 313 and Executive Pay Act employees are included under this 
heading for the purposes of this chapter.) 

6. Contractor Employees. Persons employed under NASA contracts and 
thus performing work for NASA without being NASA employees. 

7. Grade. A civil service categorization scheme to differentiate levels of 
pay, duties, responsibilities, and so forth. Salaries shown in Table 34 are 
those of the General Schedule. Excepted positions are paid in the range from 
GS-16 to GS-18 and above. Wage Board pay is locally rather than nationally 
set. 

8. Occupational Code Groups. The definitions that follow are verbatim 
quotations from NASA Management Instruction 3291 mentioned above. The 


tables in this chapter give a subtotal from the 200, 700, and 900 code groups. 
This subtotal represents the number of professional scientific and techno- 
logical personnel members employed by NASA. As of June 30, 1961, several 
adjustments were made in the terminology for the 700 code and extensive 
conversions were made from the 200 code to the 700 code. Table 3-22 
combines the 500 code and the 600 code because they were combined in the 
500 code before December 31, 1960. Thus the combination in Table 3-22 is 
one of convenience and not meant to imply any substantive comparability 
between the codes. Code 600 is made up of professionals; code 500 is not. 

100—Trades and Labor Positions: “Includes trade, craft and general 
laboring positions (non-supervisory, leader and supervisory), compensated on 
the basis of prevailing locality wage rates.” 

200—Support Engineering and Related Positions: “Includes professional 
physical science, engineering, and mathematician positions in work situations 
not identified with aerospace technology.” . 

300—Technical Support Positions: “Includes scientific and engineering aid, 
technician, drafting, photography, illustrating, salaried shop superintendents, 
quality assurance specialists, production planning and inspecting positions.” 

500—Clerical and Non-Professional Administrative Positions: “Includes 
secretarial, specialized and general clerical, and administrative specialist 
positions, the qualification requirements for which are clerical training and 
experience or specialized non-professional experience in supply, fiscal, 
procurement and similar or related activities.” 

600—Professional Administrative Positions: “Includes professional man- 
agement positions in research and development administration in such 
activities as financial management, contracting, personnel, security, adminis- 
tration, law, public affairs and the like for which a college degree or the 
equivalent, and specialized training and experience are required.” 

700—AST Scientific and Engineering Positions: “Includes professional 
scientific and engineering positions requiring Aero-Space Technology (AST) 
qualifications. Includes professional positions engaged in aerospace research, 
development, operations, and related work including the development and 
operation of specialized facilities and supporting equipment.” 

900—Life Science Positions: “Includes life science professional positions 
not requiring AST qualifications. Includes medical officers and other 
positions performing professional work in psychology, the biological sciences 
and professions which support the science of medicine such as nursing and 
medical technology.” 
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Table 3-1. Civilian and Military In-house Personnel 
(number on board) 


ee peta a Ee i a ar i ee 


1958 1959 1960 1961 1962 








Category of Employee* 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Permanent employees (Civil Service) 7 867 8326 9123 9496 10085 15682 16536 18 454 22052 24 758 
Temporary employees (Civil Service) 99 94 112 71 147 360 935 533 1 634 909 

Total paid employees (Civil Service) 7 966 8420 9235 9567 10232 16042 17471 18987 23 686 25 667 
Military detailees 74 66 58 67 52 77 88 117 138 161 

Total in-house manpower 8 040 8486 9293 9634 10284 16119 17559 19104 23 824 25 828 
Net increase, previous six months —— 446 807 341 650 5 835 1 440 1545 4720 2 004 
Percentage increase —— 5.5% 9.5% 3.7% 6.7% 56.7% 8.9% 8.8% 24.7% 8.4% 
Net increase, permanent only = 459 797 373 589 5 597 854 1918 3598 2 706 
Percentage increase, permanent only —_— 5.8% 9.6% 4.1% 6.2% 55.5% 5.4% 11.6% 19.5% 12.3% 
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Table 3-2. Accessions and Separations of Paid Employees 
(activity for six-month periods) 


1958» 1959 1960 1961 1962 1963 


Activity and 
Category of Employee* 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 


cL 











Accessions® 
Permanent employees 375 936 1179 798 995 2066 1568 2616 4428 4006 4700 3002 
Temporary employees 84 29 164 64 198 507 1059 543 1740 1058 1865 722 
Total 459 965 1343 862 1193 2573 2627 3159 6168 5064 6565 3724 
Separations 
Permanent employees 226 460 390 420 422 838 783 1015 1138 1693 1548 2161 
Temporary employees 85 26 129 94 97 174 360 639 399 1401 723 1404 
Total | 311 486 519 514 519 1012 1143 1654 1507 3094 2271 3565 
Net accessions, total 148 479 824 348 674 1561 1484 1505 4661 1970 4294 159 
Percentage increase4 oe 6.0% 9.8% 3.8% 7.0% 15.3% 9.3% 8.6% 24.5% 8.3% 16.7% 0.5% 
Net accessions, permanent 149 476 789 378 573 1228 785 1601 3320 2313 3152 841 
Percentage increase, permanent? —— 6.1% 9.5% 4.1% 6.0% 12.2% 5.0% 9.7% 18.0% 10.5% 12.7% 3.0% 
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NASA HISTORICAL DATA BOOK 


Table 3-3. Paid Employees by NASA Occupation Code Groups 
(number on board and percentage of NASA total) 


i ——.Iaa0 0900 

















1958 1959 1960 1961 1962 

NASA Code Occupational Groups? 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 

200 (General scientists and engineers) 604 660 728 764 783 1 347 312 231 294 375 
7.6% 7.8% 7.9% 8.0% 7.7% 8.4% 1.8% 1.2% 1.2% 1.5% 

700 (Aerospace scientists and engineers) 2044 2158 2466 2603 2 726 3854 5453 6 087 7 867 8 865 
25.7% 25.6% 26.7% 27.2% 26.6% 24.0% 31.2% 32.1% 33.2% 34.5% 

900 (Primarily life sciences) ——- ——-— —-—-— --—— ——--— -——- --- ——— 

200, 700, 900 subtotal 2648 2818 3194 3367 3509 §201 5765 6318 8161 9 240 
33.3% 33.5% 34.6% 35.2% 34.3% 32.4% 33.0% 33.3% 34.5% 36.0% 

300 (Technical support) 714 785 844 853 922 1791 2295 2272 3390 3 068 
9.0% 9.3% 9.1% 8.9% 9.0% 11.2% 13.1% 12.0% 14.3% 12.0% 

600 (Professional administrative) | 7192 943 1317 1834 2 303 
——— —-——— —--— ———  -—-— 4.9% 5.4% 6.9% 7.7% 9.0% 

500 (Primarily clerical) 1045 1186 1445 1602 2031. 2336 2635 2997 3939 4 474 
13.1% 14.1% 15.6% 18.8% 19.8% 14.6% 15.1% 15.8% 16.6% 17.4% 

100 (Trades and labor) 3558 3631 3752 3745 3770 5922 5 833 6083 6362 6 578 
44.7% 43.1% 40.6% 39.1% 36.8% 36.9% 33.4% 32.0% 26.9% 25.6% 

Total paid employees 71966 8420 9235 9567 10232 16042 17471 18987 23 686 25 667 
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a | | amt. 
a or 








*A10831€9 QOZ 24} JO UOTSI9AUOD 


pue A1039}e9 ONO oY} JO UOTJeIWTUT ay} AT[eIOadsa aJON] ‘SdnOIS apod [euoTjednd90 Jo uOTdIJOsSap [[NJ & IO} Jajdeyo sty} 0} UOTJONPOIUI 9ag, 


690 0€ £6 62 


sooAoldura pred [elo] 








Ip9 ve 6E6 EE OOBSE 99E PE BSOLSE SSEEE 6PO PE SOIEE 66P ZE 
My’ si %6' vl S'S %O 9 ALI %3°8l SbE'OT. SOT BIZ %S°TC =—SL'T 
PEE S p90S IS9¢ 906¢S 9I19 7979 9069 ILL9 €S89 TLLO S8L9 (10qF] pue sopeiL) OOI 
BEIT TOL SPL ML'LE Se SI MLLY SS°LI %9 LI %0°8I MULE BWL'LI 
CEOS 660 S ISzw9 €LO09 C6P 9 E€lé6s CL6 S 918s OS8 ¢ e€ect ¢ C67 S ({eolIs[9 A[TIeUllIg) OOS 
HET %9 El %O'ET %6°TL SLIT SIL SOT! HOW %S'O! HTOL %b'6 
LLb? 679 b PbO LIpp 881 ¢ L78E ZOLE TENE TIPE P9IDE O008Z (SATZBI]SIUTUIPe [BUOISSesOIg) O09 
Sb’ vi SEL SET eel 9 ET STL STI YSIL BVT HETIL SVET 
LL6%v O89b 6S8Pr O1I9b ZS8Pr C91 b trl P TZ6E 6OLYGOE LE9E 6LOF (j10ddns JeotuysaL) OO€ 
Vp bSrib *%E'Or “0 Orb “vr'6e %S6E W6'SE MTCE *BTEBE SVSE WL YE 
[ZZ tI L9IO Fl SSPHI O9L EI O90 FI SSI EI S9ZET L967I L@Przi COp II S8Lé6O! T2101qQNS 006 ‘OOL ‘007 
MO V0 410 V0 47:0 %7T0 %70 VO 10 %1'0 %P0'O 
LY a OS Sr RS vs ZS OP Ip ic €l (seoualos ajl] ATLICUILIg) 006 
%0' OP LEOv BWl'6E %88E “OSE %TSE BILE SL LE 6B 9E %I9E BESE 
Tre EI ZION EI SIO FI LTE EL O8S EI O7LZI €6L ZI P6r7l 996TI LOO IT 09S OT (sI9OUTSUS pu SjsI]USTOS adedSOIDY ) OOL 
MOT OUT BT VT Se MTL SBT HET BET Syl ¢bPd'T | 
ZEE L9E L&E S8E (tb 80r O7Pr Ltr O@P 6b SOP (SIS9UISUS PUL S}ST]USTOS [eIaUa) ONT 
o0¢/9 1¢e/ZI oc/9 Te/Zl o¢c/9 1¢/7l oc/9 T¢e/7ZI 0¢€/9 1e/Z 0€/9 eSdnoly jeuolzedns99 apoDy VWSVN 
8961 L961 996I S961 p96I €961 














€9 


([230} WSVN jo asejUe0I0d pue preoqg uo Joquinu) 


(penutjuo7)) sdnoiyn apo uorjednd99 YSYN Aq sesAoldurgq preg ‘¢-¢ a[qeL 


TANNOSUdd VSVN 


64 





Grade and 6/30/68 General Schedule Salary Rates 


GS-18 ($27 055) 

GS-16 ($20 982-$26 574) 
GS-15 ($18 404-$23:921) 
GS-14 ($15 841-$20 593) 
GS-13 ($13 507-$17 557) 
GS-12 ($11 461-$14 899) 


GS-11 (3 
GS-10 ($ 


9 657-$12 555) 
8 821-$11 467) 


GS-9 ($ 8 054-$10 475) 
GS-8 ($ 7 384-$ 9 598) 
GS-7 ($ 6 734-$ 8 759) 
GS-6 ($ 6137-$ 7 982) 
GS-5 ($ 5 565-$ 7 239) 
GS-4 ($ 4995-$ 6 439) 
GS-3 ($ 4466-3 5 807) 
GS-2 ($ 4 108-$ 5 341) 
GS-1 ($ 3 776-$ 4910) 
Wage Board 


Excepted, WAE’s,? others 
Total paid employees 


Percentage of total 


GS 14-18 ($15 841-327 055) 
GS 10-13 ($ 8 821-$17 557) 


1958 1961 1962 
9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 

Gradcvand 6/30/65 GencralecheduleiSelary Rates: 7120. eee ie ne 
0 0 0 0 0 ! \ 0 
26 3 0 0 0 0 4 4 4 4 
242 209 =. 210 262-323 537 614 769 1001 1 186 
274 313-374 439 508 857 998 1146 1495 1814 
557 591 646 668 755 1209 1330 1542 1992 2428 
557 599 «660 689 75! 1223 1381 1636 2064 2516 
481 543 «602 683 782 1442 1555 1783 2001 2 262 
15 16 18 18 14 17 13 13 14 18 
543 582 684 162 ~—«-812 1151 1145 1133 1486 1 766 
17 21 21 20 2»«24 25 24 35 30 28 
343 384. 625 598 563 124-987 1066 1706 1 623 
132 1S7 165 167-198 283 «318 370 438 498 
498 492 457 480 564 918 973 1063 1328 1 509 
381 426 461 459 483 736 926 1018 1433 1 529 
264 262-286 291 335 544-793 813. 1509 1 266 
52 60 71 16 119 165-278 164-371 172 
0 0 0 0 0 5 6 5 
3558 3631 3752 3745 3770 5922 5833 6083 6362 6578 
26 131 202 210-231 288 297 343.445 465 
1966 8420 9235 9567 10232 16042 17471 18987 23686 25 667 

6.8% 6.2% 6.3% 1.3% 8.1% 8.7% 9.3% 10.1% 10.6% 11.7% 
20.2 20.8 20.9 21.5 22.5 24.3 24.5 26.2 25.6 28.1 
GS 7-9 ($ 6 734-$10 475) 11.3 11.7) (14.4 14.4 13.7 118 123 ia 136 13.3 
GS 46 ($ 4995-$ 7982) 12.7 12.8 11.7 11.6 12.2 ini. 497 12.9 13.5 13.8 
GS 1-3 ($ 3776-$ 5807) 4.0 39 3.9 38 4.4 ‘a 64 52 8.0 5.6 
Wage Board 44.7 43.1 40.6 39.1 368 36.9 33.4 300 96.7 25.6 
0.3 1602.2 23. 3 18 o17 18 19 1.8 


Excepted, WAE’s others 


ee 


Table 34. Paid Employees by General Schedule Grade 


NASA HISTORICAL DATA BOOK 


(number on board) 
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NASA HISTORICAL DATA BOOK 


Table 3-5. NASA Excepted, P.L. 313, and Executive Pay Act Employees 
(positions and numbers on board) 
OOO 








1958 1959 1960 1961 1962 
Employee Category 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Authorized? 
NASA excepted 260 260 260 260 290 290 =290 355 425 425 
P.L. 313 0 0 0 0 12 12 12 ‘12 12 12 
Executive Pay Act Z 2 2 2 2 2 2 2 2 p. 
Total authorized 262 262 262 262 304 304 304 369 439 439 
On board 26 130 195 204 221 270 284 301 364 397 
Accessions (six-month period) l 25 10 12 14 15 8 22 45 34 
Separations (six-month period) 0 0 l 5 6 7 10 7 10 11 
Net transfers 0 79 56 2 9 4) 16 2 28 10 
Net increase i 104 65 9 17 49 14 17 63 33 


Netincrease 
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Table 3-6. Military Detailees, Selected Data 
(number on duty) 


ne ag i a SS 








1958 1959 1960 1961 1962 
Category of Data 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Total on duty 74 66 58. 67 52 VI 88 117 138 161 
Accessions, previous six months 104 2 li 8 4 16 7 36 46 66 
Separations, previous six months 162 |W ie 18 15 20 3 j 10 23 50 
Net increase Se -84 8 9 -15 2D 11 29 21 23 
Occupation groupings” 
200 9 9 5 2 1 l l 6 9 0 
700 65 57 53 65 51 76 84 103 124 155 
900 
Subtotal 74 66 58 67 2 77 85 109 133 155 
Percentage of total 100% 100% 100% 100% 100% 100% 96.6% 93.2% 96.4% 96.3% 
300 0 0 0 0 0 0 0 ] ] ] 
600 ——— ——- —-— —---— —-- 2 5 4 5 
500 0 0 0 0 0 0 1 2 0 0 
Total 74 66 58. 67 52 77 88 117 138 161 
Number per 10 000 paid civilians 93 78 63 70 51 48 50 62 58 63 
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NASA HISTORICAL DATA BOOK 


Table 3-7. Temporary Employees, Selected Data 
(number on board) 


Te a ee ee ee ar aa 


1958 1959 1960 1961 1962 
Category of Data 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Total on board 99 94 112 71 147 360 935 533 1634 909 
Accessions, previous six months 1744 292 164 64 198 507 1059 543 1740 1058 
Separations, previous six months 1384 26% 129 94 97] 174 360 639 399 1401 
Net increase —--— -54 18 4] 76 213 575 402 1101 -725 
Occupation groupings” 
200 1 2 2 \ 2 11 10 | 3 6 
700 ——— 2 14 8 14 26 86 ff 176 88 
900 _—— —-——- —-——- ——--— —-—-— ——-—- -—-—— ——-—- —--— ——— 
Subtotal l 4 16 9 16 37 96 79 179 94 
Percentage of total 1.0% 4.3% 14.3% 12.7% 10.9% 10.3% 10.3% 14.8% 11.0% 10.3% 
300 2 3 6 4 9 48 345 115 746 251 
600 —-— —-—-— —-— ——-— 16 34 41 79 98 
500 12 16 22 24 93 133 = 307 180 86450 360 
100 ; 84 cal 65 34 29 126 153 118 180 106 


Total 99 94 112 71 147 360 935 533 1634 909 


Tot 
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NASA HISTORICAL DATA BOOK 


Table 3-8. Paid Employees by NASA Installation 
(number on board) 
cg a i eS SS SS SS 














1958 1959 __—-:i1960 1961 1962 

Installation? 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Headquarters 180 274 429 484 585 662 748 960 1477 1 693 
NASA Pasadena Office —-—— —_—— —_—— —_--— —~- —-—— a —_—— a =——= 
Western Support Office a ——— = Sa 37 50 60 84 136 247 
Other Western offices —_—— -—-—-  ---— —_ _-—-— —-—— — -——— —-—— 14 
Subtotal A@ 180 274 429 484 622 712 808 1 044 1613 1954 
Langley Research Center 3368 3501 3795 3456 3191 3208 3338 3460 3894 4 007 
Ames Research Center 1413 1427 1464 1429 1421 1418 1462 1 529 1 658 1 825 
Lewis Research Center — 2713 2696 2809 2749 2722 2743 2773 3036 3800 4118 
Flight Research Center 292 306 340 332 408 416 447 494 538 568 
Electronics Research Center —_—— —-—— -—— ——— ——— —-— -- —--—- --— -—— 
AEC-NASA Space Nuclear Propulsion Office ——— —-—-— ——— ——— —--— ———- —--— 1S 39 67 
Subtotal B4 7786 7930 8408 7966 7742 7785 8020 8534 9929 10 585 
Goddard Space Flight Center -—— 216 398 1117. 1269 1881 1599 1858 2755 . 2858 
Wallops Station a ———  -—-—— ——— 229 297 302 371 421 430 
Subtotal C4 | ——-— 216 398 1117 1498 2178 1901 2229 34176 3 288 
Marshall Space Flight Center aa = —-—— —-—— 370 °5367 5948 6034 7182 6 844 
Manned Spacecraft Center ——— —-- -—-- —---— ——— 194 1 146 1 786 2392 
Kennedy Space Center ——— —-——- ——-- = -——- --- --- --- 604 
Subtotal D4 ——— —-— —-- -—— 370 5367 6742 7180 8968 9 840 
Total paid employees 7966 8420 9235 9567 10232 16042 17471 18987 23 686 25 667 
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NASA HISTORICAL DATA BOOK 


Table 3-9 Paid Employees by NASA Installation 
(percentage of NASA total*) 


a a a i a SCT OS 








1958 1959 1960 1961 1962 

Installation® 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Headquarters 2.3 3.3 4.6 5.1 5.7 4.1 4,3 5.1 6.2 6.6 
NASA Pasadena Office ——— eee _—— —_—-— _—— ——— -—-- —_—— --—- ania 
Western Support Office” are ae ee <a 0.4 0.3 0.4 0.4 0.6 1.0 
Other Western offices© a =o ee _—— _—— —_—— —_—-— ——— —-—-— 0.1 
Subtotal Ad 2.3 3.3 4.6 5.1 6.1 4.4 4.6 5.5 6.8 7.6 
Langley Research Center 42.3 41.6 41.1 36.1 31.2 20.0 19.1 18.2 16.4 15.6 
Ames Research Center 17.7 16.9 15.9 14.9 13.9 8.8 8.4 8.1 7.0 ro 
Lewis Research Center 34.1 32.0 30.4 28.7 26.7 17.1 15.9 16.0 16.0 16.0 
Flight Research Center SHY 3.6 3.7 3.5 4.0 2.6 2.6 2.6 2.3 Doe 
Electronics Research Center ——— aa ——-— —_-—— pnigiee —_—— —_—— os —-— ——— 
AEC-NASA Space Nuclear Propulsion Office —_—— ——-— ——— -—— —_—— —-—— 0.1 0.2 0.3 
Subtotal B4 97.7 94.2 91.0 83.3 F531 48.5 45.9 44.9 41.9 41.2 
Goddard Space Flight Center —— -- 2.6 4.3 | 12.4 11.7 9.2 9.8 11.6 11.1 
Wallops Station —_—— —_—— —_—— —_-—— 22 1.9 1.7 2.0 1.8 1.7 
Subtotal C4 ee 2.6 4.3 11.7 14.6 13.6 10.9 11.7 13.4 12.8 
Marshall Space Flight Center —---- —— oo aon 3.6 33.5 34.0 31.8 30.3 26.7 
Manned Spacecraft Center —-—— —--— ——— ~~ —--— oo 4.5 6.0 Pes: 9.3 
Kennedy Space Center | —--— ——— oo ——-- -—— ——-— —-—— —_—— —-—— 2.4 
Subtotal D4 soe 24, === oe 3.6 33.5 38.6 37.8 37.9 38.3 


Total paid employees 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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NASA HISTORICAL DATA BOOK 


Tahle 3-10. Paid Employees by NASA Installation 
(changes in number on board)* 
Le ee ee ee a aa 











1958 1959 1960 1961] 1962 

Installation? 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Headquarters | es 94 155 a5 101 77 86 212 517 216 
NASA Pasadena Office ——— ——— =—-- ——— ——— ——— ——— -—-— -—— 
Western Support Office” oie Pe ge sess 37 13 10 24 52 111 
Other Western offices® ——— ———- ame ——-—- —-- --— 14 
Subtotal? -—— 94 155 55 138 90 96 236 569 341 
Langley Research Center —_-— 133 294 -339 -265 17 130 122 434 113 
Ames Research Center —--—— 14 37 -35 -8 -3 44 67 129 167 
Lewis Research Center —--—— -17 113 -60 -27 21 30 263 7164 318 
Flight .Research Center a 14 34 -8 76 8 31 47 44 30 
Electronics Research Center SH a —-—— —_—— ——— —-—— ——— —_—— ——-— ——— 
AEC-NASA Space Nuclear Propulsion Office —_—— ——-- ---— ——— ——-- —--- 15 24 28 
Subtotal? -—— 144 478 442 -224 43 235 514 1395 656 
Goddard Space Flight Center ——— 216 182 719 152 612 -282 259 897 103 
Wallops Station —-—— -—— ——— ——— 229 68 5 69 50 9 
Subtotal4 _—— 216 182 719 381 680 =-277 328 947 112 
Marshall Space Flight Center —-—— ——— —-—— —-— 370 4997 581 86 1148 -338 
Manned Spacecraft Center ——— -—-- --- -——-—-  -——- ——— 794 352 640 606 
Kennedy Space Center -_—— —-—-- -_-— -—— —-—— -——— —--— -_—— —_—— 604 
Subtotal4 -—— —-—- —-— 370 4997 = 1375 438 1788 872 


Total increases (decreases) = 454 815 332 665 5810 1429 1516 4699 1981 
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Installation® 


Headquarters 

NASA Pasadena Office 

Western Support Office” 

Other Western offices 
Subtotal Ad 


Langley Research Center 

Ames Research Center 

Lewis Research Center 

Flight Research Center 

Electronics Research Center 

AEC-NASA Space Nuclear Propulsion Office 
Subtotal B4 


Goddard Space Flight Center 
Wallops Station 
Subtotal C4 


Marshall Space Flight Center 

Manned Spacecraft Center 

Kennedy Space Center 
Subtotal D4 


Total permanent employees, NASA 


1958 1959 1960 1961 1962 

9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 

176 267 420 477 561 645 «716 922 1321 1 641 
iets, Geeky ees 8 8 fette 86356 49 57 80 130 241 
ciiiets ‘nieeeae qetees, eecties vaste ibe eee eee) Vee 12 

176 267 420 477 597 694 773 1002. 1451 1 894 
3322 3458 3765 3452 3189 3201 3295 3441 3766 3 984 
1386 1406 1439 1413 1404 1397 1429 1502 1631 1 788 
2703 2687 2802 2741 2703 2723 2751 3001 3721 4 025 

280 294 = 312 317 392 401 435 477 517 556 
Sess eS Se 15 39 66 
7691 7845 8318 71923 7688 7722 7910 8436 9674 #10419 
_ao 214 = 385 1096 61252 1741 1320 1711 2287 2579 
oc, pee ieee eee 298 277 ~=—-292 359 383 409 
nna 214 = 385 1096 1 480 2018 1612 2070 2670 2 988 
B55. —|2Hbe- dese cee, 63920 5248 5521 5911 6669 6 658 
ee ee 7 1035 1588 2 239 
Sei Gekes geek: eee See eee Heese Eee oes 560 
eae | cee ee eee 1900 5248 6241 6946 8257 9 457 
7867 8326 9123 9496 10085 15682 16536 18454 22052 24758 
2266 2328 2662 2626 2743 2655 2817 3091 3497 3 821 


Jet Propulsion Laboratory# 
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NASA HISTORICAL DATA BOOK 


Table 3-11. Permanent Employees by NASA Installation 





(number on board) 


a I 0 











i 
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NASA HISTORICAL DATA BOOK 


Table 3-12. Temporary Employees by NASA Installation 
(number on board) 


as ea oh atte I a Se 














1958 1959 1960 1961 1962 
Headquarters 4 7 9 7 24 17 32 38 156 52 
NASA Pasadena Office _—— —_—— —_—— —_—— ——— ——— ——— —_—— -—— == 
Western Support Office” | es a a 1 1 3 4 6 6 
Other Western offices® = eee + tees aoe, ee —-- Te ——-—  -—-- 2 
Subtotal Ad 4 7 9 q 25 18 35 42 162 60 
Langley Research Center 46 43 30 4 2 7 43 19 128 23 
Ames Research Center 27 21 25 16 17 21 33 ZI Zt 37 
Lewis Research Center 10 9 7 8 19 20 22 35 79 93.. 
Flight Research Center 12 12 28 15 16 15 12 17 24 12 
Electronics Research Center ——-— _—-— -_—— —_—— ——— _-—— es ——— —-—— ——— 
AEC-NASA Space Nuclear Propulsion Office ———— —_—— --— —-—— —— —-—— —-—— 0 0 ] 
Subtotal B4 95 85 90 43 54 63 110 98 255 166 
Goddard Space: Flight Center ——— 2 13 21 17 140 219 147 468 279 
Wallops Station —--— —-~— ae —_—— j 20 10 12 38 21 
Subtotal C4 -—— 2 13 21 18 160 289 159 506 300 
Marshall Space Flight Center --— = ——— aa a 50 119 426 123 513 186 
Manned Spacecraft Center ——— —-—— -—— aoe —-—— 74 111 198 153 
Kennedy Space Center —_—— —— -_—— ——-— _-—— ——— on -—— — 44 
Subtotal D4 -—— ———- ——— 50 119 500 234 711 383 


ae 


Total temporary employees 99 94 112 71 147 360 935 533 1634 909 
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NASA HISTORICAL DATA BOOK 


Table 3-13. NASA Excepted, P.L. 313, and EPA Employees by NASA Installation 


(number on board) 


NN a ae 


1958 1959 1960 1961 1962 
Installation* 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
ct 

Headquarters 9 46 68 he 88 96 100 108 133 156 

NASA Pasadena Office eee ——— —— —_—— -_—— --- oo ——— ——— ——= 
Western Support Office” =a a ae ee 1 1 1 1 3 3 
Other Western offices‘ —_—-— aS _—— —_—— ——— —_—-— —-—— en ——— 0 
Subtotal A? 9 46 68 7 89 97 101 109 136 159 
Langley Research Center 9 31 46 40 36 37 38 37 40 38 
Ames Research Center 0 15 21 21 21 Z\ Ze 24 26 25 
Lewis Research Center 7 29 33 32 28 2 26 27 32 35 
Flight Research Center i 5 Ge q 8 7 7 7 8 7 

Electronics Research Center See -_-— a ——— —_-—— --— —_-—— ——— ——— —--—— 
AEC-NASA Space Nuclear Propulsion Office a ——-—- -——-- --- -—-- —--— 0 2 2 
Subtotal B4 17 80 107 100 93 92 93 95 108 107 
Goddard Space Flight Center ao 4 20 32 35 37 30 32 36 38 
Wallops Station —-—— _—— _—— —-—— 1 l 2 2 p: 2 
Subtotal C4 nme 4 20 32 36 38 32 34 38 40 
Marshall Space Flight Center —_—— ——— ——-— —-—— 3 43 48 47 54 55 
Manned Spacecraft Center —-—— —-—-—- —---—- —-—-- ——— 10 16 28 34 
Kennedy Space Center —_—~— —_—-— ——— —_—— —_—— Sa ° pee Se ee 2 
Subtotal D4 a ee, eae a 3 43 58 63 82 91 
Total excepted employees 26 130 195 204 221 270 284 301 364 397 
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NASA HISTORICAL DATA BOOK 


Table 3-14. NASA Excepted, P.L. 313, and EPA Employees by NASA Installation 
(percentage of NASA total*) 


we a Ne eee 











1958 1959 1960 1961 1962 
Installation? 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Sac i SSS SS 
Headquarters 34.6 35.4 34.9 35.3 39.8 35.6 35.2 35.9 36.5 39,3 
NASA Pasadena Office ~—-— —_—— —_—— a —_—— ——— ——— ——— —_—— = 
Western Support Office” on a 2 0.5 0.4 0.4 0.3 0.8 0.8 
Other Western offices© = —— ———- —_-—— a —_—— —_—— -—-— —_—— 0.0 
Subtotal Ad 34.6 35.4 34.9 35.3 40.3 35.9 35.6 36.2 37.4 40.1 
Langley Research Center 34.6 23.8 23.6 19.6 16.3 13.7 13.4 12.3 11.0 9.6 
Ames Research Center 0 tS} 10.8 10.3 9.5 7.8 Pe 8.0 Fal 6.3 
Lewis Research Center 26.9 22.3 16.9 15.7 12.7 10.0 9.2 9.0 8.8 8.8 
Flight Research Center 3.8 3.8 3.6 3.4 3.6 2.6 2 pie 22 1.8 
Electronics Research Center a a = es a ae aes —_—— —_—— —~—— —--— 
AEC-NASA Space Nuclear Propulsion Office —-— ——— —_-—— -——— ——— on ——— —-—— 0.5 0.5 
Subtotal B4 65.4 61.5 54.9 49.0 42.1 34.1 32.7 31.6 29.7 26.4 
Goddard Space Flight Center ——— 3.1 10.3 15.7 15.8 13.7 10.6 10.6 a9 9.6 
Wallops Station ——— -—— ——— See 0.5 0.4 0.7 0.7 0.5 0.5 
Subtotal C4 ae2S 3.1 10.3 15.7 16.3 14.1 11.3 11.3 10.4 10.1 
Marshall Space Flight Center ——-— —--- ——— 1.4 15.9 16.9 15.6 14.8 13.9 
Manned Spacecraft Center —_—-~— ——-—-  -— ——— —_—— ——— 3.5 0 tl 8.6 
Kennedy Space Center : —---— —-—— ——— === -—-— === —-— —-—— ——— 0.5 
Subtotal D4 —-—— —_—— —-—— ——— 1.4 15.9 20.4 20.9 2219 22.9 


ee 


Total for NASA 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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NASA HISTORICAL DATA BOOK 


Table 3-15. Military Detailees by NASA Installation 
(number on duty) 


a ea ag a EEE Ee ee Se ee 














1958 1959 1960 1961 1962 
Installation? 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 

ng eh a Ia ae a a eS 
Headquarters 0 0 0 0 0 11 13 21 26 25 
NASA Pasadena Office —— —— — -— _— —— = ss a = 
Western Support Office =e ae —— a 0 0 0 ; 0 0 0 
Other Western offices® an —— = aves —_— —— —— —— —-- 0 
Subtotal A@ re) 0 0 0 0 11 13 21 26 25 
Langley Research Center 20 13 1] 13 11 12 10 16 19 24 
Ames Research Center 21 19 14 19 16 16 16 19 16 12 
Lewis Research Center 25 28 30 23 12 11 12 12 15 29 
Flight Research Center 8 6 3 Z 3 3 4 3 Z 3 
Electronics Research Center a ae nee — a —_— —_— —— —— —— 
AEC-NASA Space Nuclear Propulsion Office — —— a a —_-- —— —— 0 l 
Subtotal B4 74 66 58 57 42 42 42 50 “§3 69 
Goddard Space Flight Center a 0 0 10 10 11 3 6 9 8 
Wallops Station = uss pare — 0 2 3 3 4 4 
Subtotal C4 am 0 0 10 10 13 6 9 13 12 
Marshall Space Flight Center —— — ~~ -—- —— 0 11 16 20 25 Ze 
Manned Spacecraft Center —— = —— = —— —— 1] 17 21 23 
Kennedy Space Center — —— —— — —— —— —— —— —— 10 
Subtotal D4 oe — = a 0 11 a7 37 46 55 
Total military detailees, NASA 74 66 58 67 52 77 88 117 138 16] 


Jet Propulsion Laboratory 0 0 0 0 Q 9 10 13 17 23 
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NASA HISTORICAL DATA BOOK 


Table 3-16. eeienbiie and Technological Permanent Personnel (Code Groups 200, 700, 900) by NASA Installation* 
(number on board) 
i i SS 














1958 1959 1960 1961 1962 
Installation? 9/30 12/31 9/30 12/31 9/30 12/31 9/30 12/31 9/30 12/31 
i 8 
Headquarters 37 57 105 120 129 161 187 221 329 452 
NASA Pasadena Office —_—— —-—— —-—— —-—— —-—— —--—~— a= —-—— —-— Spire 
Western Support Office” en ees. Sets aa 11 13 15 19 29 32 
Other Western offices¢ —— eee ste ema fees —— eae —_—— —— —_—— 5 
Subtotal Ad 37 57 105 120 140 174 202 240 358 489 
Langley Research Center 1149 1162 1344 1155 1130 1127 1189 1193 1365 1422 
Ames Research Center 435 435 453 446 456 441 471 506 582 628 
Lewis Research Center 948 949 974 936 932 921 928 1041 1431 1575 
Flight Research Center 79 83 87 91 110 122 138 148 161 174 
Electronics Research Center ——— —_—— —-—— ee —--—— —-—— ——— ——— ——— ——— 
AEC-NASA Space Nuclear Propulsion Office —-—— ae ea ———- 3 -—-—-— 12 Zt 36 
Subtotal B4 2611 2629 = 2858 2628 2628 2611 2726 2900 3566 3835 
Goddard Space Flight Center —— 128 215 610 682 848 627 726 1022 1149 
Wallops Station --- a + nee 28 45 46 49 57 58 
‘Subtotal C4 — 128 215 610 710 893 673 775 1079 1207 
Marshall Space Flight Center ae ——— ——— ——— 15 1486 1714 1855 2194 2334 
Manned Spacecraft Center ad men se --- ed aa 354 469 785 1116 
Kennedy Space Center a —-—— —-—— ae ——— aa ——— —-—— --- 165 
Subtotal D4 ——— ——— —--—— —-—— 15 1486 2068 2324 2979 3615 


Total personnel in category 2648 2814 3178 3358 3493 5164 5669 6239 7982 9146 


— 
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NASA HISTORICAL DATA BOOK 


Tahle 3-17. Scientific and Technological Permanent Personnel (Code Groups 200, 700, 900) by NASA Installation 
(percentage of NASA total*) 


i 

















1958 1959 1960 196] 1962 
Installation® 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
oo Se ee ee eg ee a SS 
Headquarters 1.4 2.0 3.3 3.6 3.7 3.1 3.3 355 4.1 4.9 
NASA Pasadena Office _—-— —--— —_—— —_—— —_—- —-—— —_—— —-—— =e es 
Western Support Office” ie Sie ie a pte ee 0.3 0.3 0.3 0.3 0.4 0.3 
Other Western offices fate ee —_ ——— beeatad ——— -—— —-—— ——— 0.1 
Subtotal Ad 1.4 2.0 3.3 3.6 4.0 3.4 3.6 3.8 4.5 5.3 
Langley Research Center 43.4 41.3 42.3 34.4 32.4 21.8 21.0 19.1 17.1 15.5 
Ames Research Center 16.4 15.5 14.3 13.3 13.1 8.5 8.3 8.1 7.3 6.9 
Lewis Research Center 35.8 33.7 30.6 27.9 26.7 17.8 16.4 16.7 17.9 bde2 
Flight Research Center 3.0 2.9 24 PIBS 3.1 2.4 2.4 2.4 2.0 1.9 
Electronics Research Center i —-—~— —-—— or —-—— a a ——— —_—-— == 
AEC-NASA Space Nuclear Propulsion Office oo ——— -—— —— —_—— os —-—— 0.2 0.3 0.4 
Subtotal Bd 98.6 93.4 $9.9 78.3 TSa2 50.6 48.1 46.5 44.7 41.9 
Goddard Space Flight Center oe 4.5 6.8 18.2 19.5 16.4 li.l 11.6 12.8 12.6 
Wallops Station ee ——— —— a a 0.8 0.9 0.8 0.8 0.7 0.6 
Subtotal Cd ee 4.5 6.8 18.2 20.3 i732 11.9 12.4 13.5 13.2 
Marshall Space Flight Center ms ——- —- —— 0.4 28.8 30.2 pie BE 205 Zo0D 
Manned Spacecraft Center —— +. — — ca —— -——— 6.2 bo 9.8 b2ee 
Kennedy Space Center ——- ——-- --—— -—— ~—-- ——— _~-— —_—— Sete 1.8 
Subtotal D4 - —-— - He 0.4 28.8 36.5 Cy a 3723 39.5 


Total personnel in category i00.0 100.0 100.0 100.0 100.0 100.0 i00.0 100.0 100.0 100.0 
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NASA HISTORICAL DATA BOOK 


Table 3-18. Technical Support Permanent Personnel (Code Group 300) by NASA Installation* 
(number on board) 
a a a a a a ee ee a 














1958 1959 1960 1961 1962 
Installation? 7 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
GN i a St a Sg eI A a ee 
Headquarters ) l | 4 4 5 5 8 14 19 24 
NASA Pasadena Office —_——— ——-— —--—— ——-—— ——-—-— —-—-—— ---— ———-~ 
Western Support Office” ae ee ee a 0 0 0 ] 5 51 
Other Western offices® -_——— —--— —--~-— —— ——-—-— —--— —-—-—-—- —--—-—— l 
Subtotal Ad 1 i 4 4 5 5 8 15 24 76 
Langley Research Center 266 290 302 268 243 215 291 337 412 414 
Ames Research Center 159 162 163 151 147 149 157 167 179 191 
Lewis Research Center 265 257 258 247 233 289 308 287 362 366 
Flight Research Center 21 19 23 25 33 27 39 31 42 36 
Electronics Research Center —_—-—— —— —-—-—— ———— ———-— ———— —_——- 
AEC-NASA Space Nuclear Propulsion Office ro —-—-—-—  —— ---- ST ——-—— ---- 0 0 0 
Subtotal B4 71 728 746 691 656 740 795 822 995 1007 
Goddard Space Flight Center —--— 53 88 154 161 215 202 261 355 404 
Wallops Station os ——-—-— —--—— ———— 17 35 31 43 44 51 
Subtotal C4 ——-—— 53 88 154 178 250 233 304 399 455 
Marshall Space Flight Center —--—— —--— —--—— ——-— 74 748 857 932 1077 1033 
Manned Spacecraft Center ———— ——-—-— —-—-—— ——-—--— —- wo a7 84 149 207 
Kennedy Space Center ———— ——-——  ——-—— a SSS. - SSS Sioa se ee 39 
Subtotal D4 == —-—--—- ~———— —--— 74 748 914 1016 1226 1279 


Total personnel in category 712 782 838 849 913 1743 1950 2157 2644 2817 
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NASA HISTORICAL DATA BOOK 


Table 3-19. Technical Support Permanent Personnel (Code Group 300) by NASA Installation 
(percentage of NASA total*) 























1958 | i959 1960 196] 1962 
Installation? 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
i ee 
Headquarters 0.1 0.1 0.5 0.5 0.5 0.3 0.4 0.6 0.7 0.9 
NASA Pasadena Office -——— ——— —-—— a oo -- —_—— —--— ——— _-—— 
Western Support Office — a oe 0.0 0.0 0.0 * 0.2 1.8 
Other Western offices we ——— —a- —_—— —-—— -—— a ——— + - 
Subtotal A 0.1 0.0 0.5 0.5 0.5 0.3 0.4 0.7 0.9 2e1 
Langley Research Center 37.4 S14 36.0 31.6 26.6 15.8 14.9 15.6 15.6 14.7 
Ames Research Center 22.3 20.7 19.5 17.8 16.1 8.5 8.1 7.7 6.8 6.8 
Lewis Research Center 37.2 32.9 30.8 29.1 25.5 16.6 15.8 13.3 13.7 13.0 
Flight Research Center 2.9 2.4 2.7 2.9 3.6 1.5 2.0 1.4 1.6 1.3 
Electronics Research Center —_-—— ——— —-- -—— —-— -—— --— + ——— ---— 
AEC-NASA Space Nuclear Propulsion Office -—— ae —-—— ——— + ——-— ——--— 0.0 0.0 0.0 
Subtotal B4 99.9 93.1 89.0 81.4 71.9 42.5 40.8 38.1 37.6 33.7 
Goddard Space Flight Center ——— 6.7 10.5 18.1 17.6 12.3 10.4 12.1 13.4 14.3 
Wallops Station ——— —-— as ~—— 1.9 2.0 1.6 2.0 1.7 1.8 
Subtotal C4 ——— 6.7 10.5 18.1 19.5 14.3 11.9 14.1 15.1 16.2 
Marshall Space Flight Center -—— ——— —-—— ——— 8.1 42.9 43.9 43.2 40.7 36.7 
Manned Spacecraft Center _-—— ——— —-—— ——— ——— —-—— 2.9 3.9 5.6 7.3 
Kennedy Space Center --— ——— --- ——— ss ——— ——— —_—— —-—— 1.4 
Subtotal D4 | ——— ——— ——— ——— 8.1 42.9 46.9 47.1 46.4 45.4 


Total personnel in category 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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NASA HISTORICAL DATA BOOK 


Table 3-20. Trades and Labor Permanent Employees (Code Group 100) by NASA Installation* 
(number on board) 


Seeee ee a ie i a SS SS SSS 

















1958 1959 1960 1961 1962 
Installation? 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
ae Space aS a Se eS SS Ss 
Headquarters 4 7 9 10 12 12 12 15 17 17 
NASA Pasadena Office —e —_—— — ——— —_—— —_—— —_—— —_—— ——— ——— 
Western Support Office” ee See See aa 0 0 0 0 0 0 
Other Western offices° = es Sees ee ete a —_—— —_—— ——— 0 
Subtotal A? 4 1 9 10 12 12 12 15 17 17 
Langley Research Center 1545 1609 1656 1604 1452 1439 1422 1470 1480 1578 
Ames Research Center 617 628 635 635 628 631 630 644 662 720 
Lewis Research Center 1174 1169 1235 1228 1218 1235 1236 1343 1500 1576 
Flight Research Center 134 145 148 151 195 199 204 234 243 260 
Electronics Research Center ro _-—— a a —_—— —_—— ——— —_—— —_—— ——— 
AEC-NASA Space Nuclear Propulsion Office —_—— —_-—— -—— —_—=— —_—— oe —_—— 0 0 QO 
Subtotal B4 3470 3551 3674 3618 3493 3504 3492 3691 3885 4134 
Goddard Space Flight Center -—— 2 4 83 96 208 129 185 219 245 
Wallops Station —_—— —--— -—— ——— 133 147 160 192 201 218 
Subtotal C4 ae 2 4 83 229 355 289 377 420 463 
Marshall Space Flight Center ——— ——— —-—— ——— | 1925 1764 1734 1693 1615 
Manned Spacecraft Center ——— ——— —-—— —-- ——— —-—— 123 148 167 212 
Kennedy Space Center ——— ——— _-—— a —_—— —_—— — ——— er 31 
Subtotal D4 = eS os Se a i 1925 1887 1882 1860 1858 


Total personnel in category 3474 3560 3687 3711 3741 5796 5680 5965 6182 6472 
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NASA HISTORICAL DATA BOOK 


Table 3-21. Trades and Labor Permanent Employees (Code Group 100) by NASA Installation 
(percentage of NASA total*) 
ee Se Ne re i i SS SS eS 

















1958 1959 1960 1961 1962 

Installation? 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 

a i a he a Se 
Headquarters 0.1 0.2 0.2 0.3 0.3 0.2 0.2 0.3 0.3 0.3 
NASA Pasadena Office pdtuastct = ees eee oe SS —_—— ——— —-—— ——— 
Western Support Office” Losses Site, eae ae 0.0 0.0 0:0 0.0 0.0 0.0 
Other Western offices* ap le eee are Bee S—- ree en ae eo so 0.0 
Subtotal A 0.1 0.2 0.2 0.3 0.3 0.2 0.2 0.3 0.3 0.3 
Langley Research Center 44.5 45.2 44.9 43.2 38.8 24.8 25.0 24.6 23.9 24.4 
Ames Research Center 17.8 17.6 17.2 17.1 16.8 10.9 11.1 10.8 10.7 11.1 
Lewis Research Center 33.8 32.8 33.5 33.1 32.6 21.3 21.8 2235 24.3 24.4 
Flight Research Center 3.9 4.1 4.0 4.1 5.2 3.4 3.6 3.9 3.9 4.0 
Electronics Research Center ——— —-- ——-- --- —--- —-— ———- = inal 
AEC-NASA‘Space Nuclear Propulsion Office nee ees, eeeeas ese | aes Steen + Bea 0.0 0.0 0.0 
Subtotal B4 99.7 99.7 99.6 97.5 93.4 60.5 61.5 61.9 62.8 63.9 
Goddard Space Flight Center _—— 0.1 0.1 2:2 2.6 3.6 2.3 3.1 3.5 3.8 
Wallops Station —_—— ——— —_—— 3.6 2.5 2.8 3.2 3.3 3.4 
Subtotal C4 ao 0.1 0.1 O20 6.1 6.1 5.1 6.3 6.8 7.2 
Marshall Space Flight Center —-— ——— 0 ——— 0.2 33.2 31.1 29.1 27.4 25.0 
Manned Spacecraft Center —-—— ae ——-—- —-—— 22 2.9 Del 3.3 
Kennedy Space Center ——— —_—— ——— ——— —-— —— _-—— —_—— —-—— 0.5 
Subtotal D4 cane a ase 0.2 33.2 33.2 31.6 30.1 28.7 
Total personnel in category 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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100 — NASA HISTORICAL DATA BOOK 


Table 3-22. Administrative and Clerical Permanent Personnel (Code Groups 600 and 500) by NASA Installation” 
(number on board) 





1958 1959 1960 1961 1962 

Installation® 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Headquarters 134 202 302 343 415 467 509 672 956 1148 
NASA Pasadena Office —-—— -——-- -—-—-  --—— ——- --— ee eae sa 
Western Support Office” a ——--— === —_—— 25 36 42 60 96 158 
Other Western offices aee= a a -——- —--- —--—- = 6 
Subtotal Ad 134 202 302 343 440 503 551 732 1952 1312 
Langley Research Center 362 397 463 425 364 360 393 441 509 570 
Ames Research Center 175 181 188 181 173 (176 171 185 208 249 
Lewis Research Center 316 312 335 330 320 278 279 330 428 508 
Flight Research Center 46 47 54 50 54 52 54 64 71 82 
Electronics Research Center —-—— ——-—- -- ——--  --— ———- ——— == 
AEC-NASA Space Nuclear Propulsion Office ——— ——-—- ——-—-  —-- —-- ---— 3 12 30 
Subtotal B4 899 937 1040 986 911 867 897 1023 1228 1439 
Goddard Space Flight Center ——— 31 78 249 313 470 362 539 691 781 
Wallops Station ——— ——-—- -—— 50 50 55 1D 8 1 82 
Subtotal C4 _—— 31 78 249 363 520. = 417 614 772 863 
Marshall Space Flight Center —-— ——-- = ——— 224 1089 1187 1390 1705 1676 
Manned Spacecraft Center aa ——--  -—-—— ——-—- = ——-— 186 334 487 704 
Kennedy Space Center a ——-—- —-—- —--- ——-—- -—-—-  -- 325 
Subtotal D4 oe —-- —-- —-—-— 224 1089 1373 1724 2192 2705 
Total personnel in category 1033 1170 1420 1578 1938 2979 3237 4093 5244 6319 
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Table 3-23. Administrative and Clerical Permanent Personnel (Code Groups 600 and 500) by NASA Installation 


1958 1959 1960 1961 1962 


Installation® 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
cn 

















Headquarters 13.0 17.3 21.3 211 21.5 15.7 15.7 16.4 18.2 18.2 
NASA Pasadena Office mae a arene ae ae te ere Ss Bi ate canes acels 
Western Support Office a= pete, eee esis 1.3 1.2 1.3 1.5 1.8 2.5 
Other Western offices® eaeena oes. Veaeee a a S55. (Gita eas ae 0.1 

Subtotal A? 13.0 17.3. 21.3 224 16.9 17.0 17.9 20.1 20.8 
Langley Research Center 35.0 33.9 32.6 26.9 18.9 12.1 12.1 10.8 9.7 9.0 
Ames Research Center 16.9 15.5 1332 11.5 9.0 5.9 5.3 4.5 4.0 3.9 
Lewis Research Center 30.6 26.7 23.6 20.9 16.6 9.3 8.6 8.1 8.2 8.0 
Flight Research Center 4.5 4.0 3.8 3.2 2.8 1.8 1.7 1.6 1.4 3 


Electronics Research Center eho ae een eee SoA tiey read pais Evers et. year 
-_— — _ —— 0.1 0.2 0.5 


AEC-NASA Space Nuclear Propulsion Office — -- 
2067 25.0 23.4 22:5 


Subtotal B4 87.0 


Goddard Space Flight Center one 2.6 5.5 15.8 16.2 15.8 11.2 13.2 13.2 12.4 
Wallops Station = —_—— _—-— -—— 2.6 ay, 1.7 1.8 1.5 1.3 
Subtotal C4 ais 2.6 5.5 15.8 18.7 17.5 12.9 10.2 14.7 13.7 


Marshall Space Flight Center -—— _—— _—— _—— 11.6 36.6 36.7 34.0 325 26.5 
Manned Spacecraft Center —-—— —-—— _-—— —_—— —_—- ——— 5.7 8.2 9.3 11.1 


Kennedy Space Center a + —— = ——— —--— ee ——— —_-— —-—— ae 
Subtotal D@ spines Be eee exo 11.6 36.6 42.4 42.1 41.8 42.8 


Total personnel in category 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


a i 


| 

| (percentage of NASA total*) | 
ea a 
) 
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Program? 1961> 1962 1963 1964 1965 1966 1967 1968 
a SSS 
Administrative support C Cc 4 068 4411 4872 5 203 5 487 5125 
Research and development support Cc c 4147 6 538 4 936 4 393 4 376 4 202 
Other support c C 445 472 1 092 1 148 920 899 

Subtotal c c 8 660 11 421 10 900 10 744 10 783 10 226 
Sustaining university program a 32 55 68 72 716 57 54 
Technology utilization —-— 36 37 50 47 57 51 47 
Tracking and data acquisition 1 053 1 007 698 851 780 1 041 976 958 

Subtotal 1 053 1075 790 969 899 1174 1 084 1 059 
Space power/electric propulsion 594 1 856 922 804 931 902 948 925 
Nuclear rockets 910 901 626 530 774 676 409 198 
Space vehicle systems L722 2 945 1 836 1 389 1 483 1 502 - 1 462 1 362 
Electronics systems —--— 1 499 1 098 906 1 068 1 182 1 133 1 123 
Aeronautics 2 744 1 984 1 530 1 394 1 533 1775 2118 2 270 
Human factor systems -—-— 196 142 214 230 354 383 374 
Chemical propulsion 1 086 806 503 425 505 459 367 376 
Basic research —- -—— 1 402 t 268 1 258 1 234 1 284 1 243 

Subtotal 7 056 10 187 8 059 6 930 7 762 8 084 8 104 7 871 
Space applications 338 616 410 480 429 437 515 59] 
Launch vehicle development 440 1 024 615 340 265 132 182 ——- 
Lunar and planetary exploration 379 193 179 296 342 300 405 284 
Physics and astronomy 1651 1 324 1 048 1 234 1357 1 364 1 401 1 362 
Bioscience aa 65 207 240 260 273 271 276 
Launch vehicle procurement —--— --—— ——— 324 317 510 445 476 

Subtotal 2 808 3 222 2 459 2914 2970 3 016 3 219 2 989 
Mercury 1195 747 —_—— —_—— _— ee eer = 
Gemini —-- 263 512 1 141 1 050 1130 30 ——— 
Apollo 4 632 6 662 6 876 8 266 9 369 9 348 9 300 7 937 
Apollo applications —-——- ——— —-—— — i 160 $88 2015 
Other manined space flight —-- -—— 548 343 250 268 318 325 

Subtotal 5 827 7672 7 936 9 750 10 669 10 906 10 536 10 277 

Total, all programs 16 744 22 156 27 904 31 984 33 200 33 924 33 726 32 422 


Table 3-24. Permanent Civil Service Positions by NASA Program 


NASA HISTORICAL DATA BOOK 


(positions budgeted for end of fiscal year) 


I 


ea 


4Corresponds closely to the budget line item used for FY 1968. No data available before 1961. 
>Column only roughly comparable to subsequent columns because of organizational and program changes in November 1961. 
©Support positions included in program totals. Program totals thus inflated when compared with subsequent years. 


Source: Based on information supplied by the NASA Installation Analysis Branch, BR-2. 
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NASA HISTORICAL DATA BOOK 


Table 3-26. Total NASA Employment, Selected Characteristics 
(June 30 approximations) 


II CC 


Characteristic 1960 1961 1962 1963 1964 1965 1966 1967 1968 
i 
Contractor (out-of-house) employees 36 500 57500 115500 218400 347100 376700 360000 272900 211 200 
NASA (in-house) employees 10 200 17 500 23 700 29 900 32 500 34 300 36 000 36 200 35 000 

-Total employment 46 700 75000 139200 248300 379600 411000 396000 309100 246 200 


Distribution of total employment 
By employer (100%) 


Contractors 78.2% 16.7% 83.0% 88.0% 91.4% 91.7% 1 90.9% 88.3% 88.0% 
NASA 21.8 23.3 17.0 12.0 8.6 8.3 9.1 11.7 12.0 
By appropriation (100%) 
Administrative operations 9.8 10.1 11.2 14.8 17.6 
Research and development P| 77.2 77.7 78.3 79.0 
Construction of facilities 17.5 12.7 11.1 6.9 3.4 
By program office (100%) 
University affairs —_——— —-—— ——--— 1.6 ----— 
Technology utilization 0.1 0.1 0.2 0.1 ———— 
Tracking and data acquisition 3.9 39 8.0 8.1 6.4 
Advanced research and technology 11.6 10.1 8.9 10.2 11.6 
Space sciences and applications 15.3 15.0 13.6 14.6 12.8 
Manned space flight 69.1 69.3 69.3 65.4 66.7 
By sector (100%) 
Government 8.6 8.3 9.1 11.7 14.2 
Industry 90.0 90.0 88.8 85.4 83.2 
University and nonprofit 1.4 1.7 21 2.9 2.6 
Other characteristics (100%)? a 
Prime and subcontractors-R&D $7.1 61.8 58.9 58.5 63.9 
Prime and subcontractors-CoF ee: 5.7 4.9 3.1 1.5 
Subtotal 64.3 67.5 63.8 61.6 65.4 
Materials and supplies-R&D 14.2 13.7 12.5 10.3 12.5 
Materials and supplies-CoF 10.3 7.1 6.2 3.8 1.9 
Subtotal 24.5 20.7 18.7 14.1 14.4 
Service contractors-R&D —-- —--- 4.2 6.6 ~——— 
Service contractors-AO 1.2 1.7 Zi 3.1 3.4 
Subtotal 7 1.2 1.7 6.3 9.7 3.4 
University and nonprofit-R&D> 1.4 1.7 2.1 2.9 2.6 
NASA employees-AO 8.6 8.3 9.1 11.7 14.2 


i 


4 Based on data from a variety of sources. See page 8 of “NASA Manpower Information Digest,” January 26, 1968. 
bExcludes JPL and MIT. 


Source: ‘NASA Manpower Information Digest,” January 26, 1968; January 23, 1967; January 25, 1966; and February 16, 1965S. 
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floor, and the compromising conference committees. It is possible that the 
full appropriations committees may become involved as well. (Data on NASA 
appropriations are presented in detail in this chapter.) 

6. Bureau of the Budget Apportionment. The Bureau of the Budget 
establishes certain controls on the release of appropriated funds to the various 
agencies. (There has been no indication that this process has had an adverse 
affect on NASA up to 1968 and no attempt has been made to summarize it 
here.) 

7. NASA Programming. Once NASA has obtained primary jurisdiction 
over the funds appropriated to it by Congress a detailed pie-cutting operation 
takes place. Funds are earmarked for various programs, projects, and places, 
setting the stage for the ongoing spending. (Constant reprogramming makes it 
very difficult to summarize this step and very little is done with it in this 
chapter. It must be recognized, however, that this is a very dynamic element 
in the agency’s ongoing activities.) | 

8. Committing, Obligating, Costing, Disbursing. The flow of financial 
activity really requires a moving picture camera to depict it but this data 
book can present only a series of still pictures. NASA carries out most of its 
program by contract and whenever a contract is entered into, an appropriate 
amount of money is obligated to fulfill eventually the terms of the contract. 
At some later point the money actually changes hands and thus is disbursed 
or expended. 

9. Auditing. The financial activities described above are eventually 
reviewed or audited both by NASA and by Congress’s General Accounting 
Office to determine the legality of all actions and in some cases the quality of 
agency procedures and performance. 


In summary, only a relatively small amount of financial data can be 
presented in this chapter. Primary emphasis will be on NASA’s budget 
requests, congressional authorizations, and congressional appropriations—all 
for obtaining resources—and on obligations, for the disposition of resources. 
The tables can be divided into three groups. Tables 4-1 through 4-7 are 
summary tables providing an overview of the entire budget process. Tables 
4-8 through 4-17 focus on the obtaining of resources to carry out NASA’s 
programs. Tables 4-18 through 4-29 focus on the disposition of those 
resources. It will readily be noted that money is made available to NASA in 
rather large chunks, but is disposed of in relatively small pieces. In 9 of the 10 
years covered in this chapter NASA appropriation acts were divided into 
three parts or “Titles,” which now are termed Administrative Operations 
(AO), Research and Development (R&D), and Construction of Facilities 
(CoF). The last two are “no-year” appropriations and thus have no time limit 
placed on their use. Nevertheless, they are kept intact as “program year” 
monies, and thus during any one fiscal year, funds may be available from the 
current program year and several past program years. For the most part, this 
chapter ignores this phenomenon except for table 4-29, which attempts to 
articulate programmed funds, obligated funds, and disbursed funds. 

In depicting the dispostion of the agency’s resources, principal attention 
has been paid to actual obligations for each fiscal year. This probably gives 
the best measure of the flow of agency activity. Because disbursements lag 
after the event (often by several years), programmed amounts antedate the 
event and the ideal, accrued costs were not available for much of the 10 years 
covered ‘in this chapter. : 
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Table 4-2. Adjusted Appropriations as of June 30, 1968 
(in millions of dollars) 
i a a eS 
Fiscal Percentage Percentage 4 Percentage 
ii Total S&E/AO? aie R&D4 ae C&E/CoF of Total 
se eh Si ee a ge ee 
19594 330.9 86.3 26.1 196.6 59.4 48.0 14.5 
1060 523.6 90.9 17.4 333.4 63.7 99.4 19.0 
1961 964.0 166.8 17.3 671.4 69.6 125.8 13.0 
1962 1 824.9 213.8 11.7 1 268.1 69.5 343.0 18.8 
1963 3 673.0 440.0° 12.0 2470.5" 67.3 762.6 20.8 
1964 5 099.7 496.1 9.7 3 861.5 75.7 742.1 14.6 
1965 5 249.7 623.3 11.9 4 360.1 83.1 266.4 5.1 
1966 5 174.9 611.8 11.8 4 502.2 87.0 60.9 1.2 
1967 4967.6 647.5 13.0 4 235.1 85.3 85.0 1.7 | 
1968 4 588.8 640.4 14.0 3 910.6 85.2 37.8 0.8 : 
Total 32 397.1 4016.9° 12.4 25 809.5% 79.7 2571.0 7.9 


cc i a 8 SS ae 


see Notes a, b, c, d of previous table. 
Adjusted appropriation for RD&O for FY 1963 as of June 30, 1968, stood at $2 910 491 027. For rough comparability 


$440 000 000 was moved into the AO column and thus all indicated figures are estimates. 
Source: Tables 4-8 through 4-17 of this chapter. 
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Table 4-4. Requests, Authorizations, Appropriations, Obligations, and | 
Disbursements—All Appropriations 
(in millions of dollars) 
a 


Fiscal Budget Authorization Appropriation Obligations* Expenditures* 
Year Request 
a i ss 
1959 146.6 146.6 146.6 
1959 280.0° 259,2° 184.39 298.7 145.5 
1960 508.3 490.3 523.6° 487.0 401.0 
1961 964.6 970.0 964.0 908.3 744.3 
1961! 2.7 2.7 iG 
1962 1 940.3 1 855.38 1 825.3 1 691.6 1 257.0 
1963 3 787.3 3 744.1 3 674.1 3 448.4 2 552.4 
1964 -§ 712.0 5 350.8 5 100.0. 4 864.8 4171.0 
1965 5 445.08 § 227.5 5 250.0! 5 500.7 5 092.9 
1966 5 260.0 5 190.4 5175.0 5 350.5 5 932.9 
1967 5 012.0 5 000.4 4 968.0 5 011.8 5 425.7 
1968 5 100.0 4 865.8 4 588.9 4 520.4 4 723.7 
Total 34 158.8 33 103.1° 32 402.5 32 082.2 30 446.4 


OO 


4 Actual obligations and disbursements during the fUnobligated balances transferred from DOD 
fiscal year. ($1 661 488 R&D; $1 070 005 CoF). 

bRequests for NACA/NASA amounted to SIncludes $71 000 000 supplemental for CoF for 
$280 054 000. Requests for transfers from DOD which existing authorization was available. 
resulted in the transfer of $146 619 532 in obligational htncludes $141 000 000 supplemental request for 
authority to NASA. FY 1964 R&D program. 

CSee the next three tables for the derivation of Includes $72 494 000 R&D supplemental against 
these figures. FY 1964 authorization. 

dincludes $101 100 000 appropriated to NACA, 
$83 186 300 to NASA, and $146 619 532 trans- 
ferred from DOD. Operations Division, “Budget History, 

€¢$38 500 000 based on FY 1959 authorization Summary All Appropriations,” Jan. 18, 1968; 
P.L. 86-12. Tables 4-8 through 4-17 of this chapter. 


Source: NASA, Office of Administration, Budget 
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Table 4-6. Requests, Authorizations, Appropriations, Obligations, and 
Disbursements— Research and Development 
(in millions of dollars) 


O_O 


SS id 


Fiscal Budget Authorization Appropriation Obligations® Expenditures4 
Year Request 
1959 237.6" 237.6° 196.64 175.7 34.0 
1960 345.3 333.1 347.6° 307.9 255.7 
1961 671.0 671.4 670.4 644.1 487.0 
1962 1 380.5 1 305.5 1 302.5 1 261.3 935.6 
1963 2968.3! 2957.9! 2397.9! 2 878.6 2 308.4 
1964 4351.7 4119.6 3 926.0 3 824.4 3 317.4 
1965 4 523.08 4341.1 4 363.6% 4358.6 3 984.5 
1966 4575.9 4 537.0 4 531.0 4 468.9 4741.1 
1967 4246.6 4248.6 4 245.0 4 249.3 4 487.2 
1968 4352.0 4147.6 3925.0. 3 881.3 3945.1 
Total 27 651,91 26 899.4! 26 405.6! 26 050.1 24 496.0 


Oe 


4 Actual obligations and disbursements during the 
fiscal year. 

bg90 950 000 for NASA, $146 619 532 for trans- 
fer to NASA from DOD. 

CActual authorization of $20 750 000 for NASA, 
the rest is implied authorization. 

d¢50 000 000 to NASA, $146 619 532 transferred 
from DOD. 

€Includes $16 675 000 based on FY 1959 
authorization. 

fincludes AO money and thus overstated. 


£Includes $141 000 000 supplemental request 
for FY 1964 R&D program. 

hIncludes $72 494 000 supplemental against 
FY 1964 authorization. 

1Overstated as per Note f above. 


Source: NASA, Office of Administration, Budget 
Operations Division, “‘Budget History, 
Research and Development,” Jan. 18, 1968; 
Tables 4-8 through 4-17 of this chapter. 
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Table 4-8. Funding NASA’s Program for FY 1959 
a Na SS ——e 


Action S&E4 R&D? C&EA Total 
we a 

Regular request (NACA) 80 480 000 26 220 000 106 700 00 
Authorization® (80 480 000)4 29 933 000 (110 413 000) 
Appropriation® 78 100 000 23 000 000 101 100 000 
Supplemental request (NASA)! 7 000 000 70 200 000 47 800 000 125 000 000 
Authorization® (7 000 000) (70 200 000) — 47 800 000 (125 000 000) 
Appropriation! 5 000 000 50 000 000 25 000 000 80 000 000 
Supplemental request (NASA)! 3 354 000 20 750 000 24 250 000 48 354 000 
Authorization* 3 354 000 20 750 000 24 250 000 48 354 000 
Appropriation! 3 186 300 m m 3 186 300 
FY 1959 NOA Transfers 

From ARPA® 59 200 000 

From Air Force® 57 800 000 

From ArmyP 4 078 250 

Subtotal 121 078 250 121 078 250 

Total FY 1959 NOA available 86 286 300 171 078 250 48 000 000 305 364 550 
DOD unobligated balances4 25 541 282 25 541 282 
FY 1959 funding base 86 286 300 196 619 532! 48 000 000 330 905 8325 
Additional transfers: 

ARPA working fund +8 000 000 

To prior years - 1 011 000 


rr ter PP i SE EEE ———eV—eV—V<e7 


aS&E = Salaries and Expenses; K&D = Research and Development; C&E = Construc- 
tion and Equipment. 

bsubmitted in January 1958, before the Space Act was being considered. NASA was 
established and NACA disestablished at the end of 3 months of FY 1959. 

CP.L. 85-617, August 8, 1958. 

dNo authorizing legislation needed. 

©P_L. 85-844, August 28, 1958. 

fRequested on July 30, 1958, the day after the Space Act was passed. 

BP.L. 85-657, August 14, 1958. 

hNo authorization needed because of blanket authorization in Section 307 of the 
Space Act, P.L. 85-568. 

'PLL, 85-766, August 27, 1958. 

JRequested in January 1960. 

kp 1. 86-12, April 22, 1959. 

IPL. 86-30, May 20, 1959, a Government-wide pay increase. 

MSee the next table for the disposition of the R&D and C&E requests. 


NBased on Executive Order 10783. The $59 200 000 excludes an $8 000 000 working 
fund (see Note r below). 

Based on EO 10783. 

PBased on EO 10793. Consists of NOA associated with the Jet Propulsion Laboratory, 
transferred from the Army to NASA in December 1958. 

GBased on EO 10783. Consists of prior years unobligated balances associated with the 
U.S. Scientific Satellite Project (Project Vanguard). 

'Consists of $50 000 000 in appropriations directly to NASA and $146 619 532 in 
appropriations transferred from DOD. 

SConsists of $101 100000 appropriated to NACA, $83 186 300 appropriated to 
NASA, and $146 619 532 transferred from DOD. 


Source: Rosholt, Administrative History of NASA, pp. 58-59, 85-88; NASA, Office of 
Administration, Budget Operations Division, Chronological History, Fiscal 
Year 1959 Budget Submission (Washington, D.C.: NASA, undated). 
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124 NASA HISTORICAL DATA BOOK 


Table 4-10. Funding NASA’s Program for FY 1961 


a ig 


Action S&E* R&D* C&E# Total 
sa NS pc ee ee 
Regular request? 167 560 000 545 153 000 89 287 000 802 000 000 
Budget amendment° 3 200 000 76 300 000 33 500 000 113 000 000 

Total 170 760 000 621 453 000 122 787 000 915 000 000 
Authorization® 170 760 000 671 453 000 127 787 000 970 000 000 
Appropriation® 170 760 000 621 453 000 122 787 000 915 000 000 
Supplemental request! 49 606 000 49 606 000 
Authorization Z g 
Appropriation" 49 000 000 49 000 000 
Later transfers! 

From S&E to R&D — 3 352 000 + 3 352000 

From S&E to C&E — 590 000 +590 000 

From R&D to C&E —2 442 877 +2442 877 
Adjusted appropriations 166 818 000 671 362 123 125 819 877 964 000 000 
Transfers from DOD! 1 661 488 1 070 005 2 731 493 


a 


4S&E = Salaries and Expenses; R&D = Research and Development; C&E = Construction and Equipment. 

Jan. 18, 1960. 

CFeb. 8, 1960. The February 1960 budget amendment stemmed primarily from the transfer of the 
Saturn project from the Army to NASA. 

dp. 86~481, June 1, 1960 (the increase stemmed from the work of Senate Leader Lyndon Johnson). 

©P.L. 86-626, July 12, 1960. 

‘Tan. 18, 1961. 

EPL. 86-481 provided excess authorization of $55 000 000. 

hp 1. 87-14, March 31, 1961. 

"Based on provisions of public law. Figures as of June 30, 1968. 

JPrior year unobligated balances transferred from ARPA-DOD (42 U.S.C. 2453). 


Source: Rosholt, Administrative History of NASA, pp. 136-138; [Bureau of the Budget], The Budget of 
the U.S. Government, Fiscal Year 1963, Appendix, pp. 745-751; NASA, Office of Administration, 
Budget Operations Division, Chronological History, Fiscal Year 1961 Budget Submission, undated, 
information supplied by Budget Operations Division, NASA. 
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NASA HISTORICAL DATA BOOK 


Table 4-12. Funding NASA’s Program for FY 1963 








Action RD&O# CoF? Total 
Regular request 2 968 278 000 §=818 998 000 3 787 276 000 
Authorization® 2957878 000 786 237250 3 744115 250 
Appropriation® 2897878 000 776 237000 3674115 000 


Later transfers | 
From CoF to RD&O +13 686 750 — 13 686 750 
From RD&O to GSA — 1073 723 — 1 073 723 


Adjusted appropriations 2910491027 762550250 3673 041 277 





*RD&O = Research, Development, and Operations. The amalgamation of 
R&D and S&E into RD&O greatly complicates year to year comparisons. In 
FY 1964 RD&O is split into R&D and AO. AO becomes roughly comparable 
to S&E. For FY 1963 AO can be roughly set at about $440 million. 

OCoF = Construction of Facilities. 

“P.L. 87-584, Aug. 14, 1962. 

dp L. 87-741, Oct. 3, 1962. 

“Based on provisions of public law. Figures as of June 30, 1968. 


Source: Rosholt, Administrative History of NASA, pp. 284-285; [Bureau of 
the Budget], The Budget of the U.S. Government, Fiscal Year 1965, 
Appendix, pp. 765-772; NASA, Office of Administration, Budget 
Operations Division, Chronological History, Fiscal Year 1963 Budget 
Submission, undated; information supplied by NASA, Budget Opera- 
tions Division. 
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NASA HISTORICAL DATA BOOK 


Table 4-14. Funding NASA’s Program for FY 1965 
OO 


Total 


141 000 000 
5 304 000 000 
5 227 506 000 
5 250 000 0004 


—-272 812 


Action AO R&D CoF 
a 

Supplemental request? 141 000 000 : 
Regular request 641 000 000 4 382 000 000 281 000 000 
Authorization” 623 525 500 4 341 000 000 262 880 500 
Appropriation® 623 525 500 4 363 594 0004 262 880 500 
Later transfers® 

From R&D to CoF -~3 496 993 +3 496 993 

From AO to GSA -272 812 
Adjusted appropriations 623 252 688 4 360 097 007 266 377 493 


5 249 727 188 


ew 


Source: The Budget of the U.S. Government, Fiscal Year 
1967, Appendix, pp. 867-873; NASA, Office of 
Programming, Budget Operations Division, 
Chronological History, Fiscal Year 1965 Budget 
Submission, Sept. 14, 1964; information supplied 
by NASA, Budget Operations Division. 


4For FY 1964 Program. Note cuts in 1964 request 
shown in previous table. 

bP.L. 88-369, July 11, 1964. 

CP_L. 88-507, Aug. 30, 1964. 

dof this appropriation, $72 494 000 was charged 
against the FY 1964 authorization. This was Congress’s 
response to the supplemental request mentioned in the first 
footnote. 

Based on provisions of public law. Figures as of 
June 30, 1968. 
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NASA HISTORICAL DATA BOOK 


Table 4-17. Funding NASA’s Program for FY 1968 
se ic a a FS SS 


Action AO R&D CoF Total 
a At ear a iN re ee 
Budget request 671 300 000 4 352 000 000 76 700 000 5 100 000 000 
Authorization 648 206 000 4 147 565 000 69 980 000 4 865 751 000 
Appropriation” 628 000 000 3 925 000 000 35 900 000 4 §88 900 000 

Later transfers° | 
From R&D to AO + 12 500 000 — 12 500 000 

From R&D to CoF — 1] 900 000 + 1 900 000 

From AO to GSA -~ 127 000 — 127 000 
Adjusted appropriations 640 373 000 3 910 600 000 37 800 000 4 588 773 000 


te 


4p L. 90-67, Aug. 21, 1967. 
bP L. 90-131, Nov. 8, 1967. 
©Based on provision of public law. Figures as of June 30, 1968. 


Source: The Budget of the U.S. Government, Fiscal Year 1969, Appendix, pp. 873-879; NASA, Office of 
Programming, Budget Operations Division, Chronological History, Fiscal Year 1968 Budget 
Submission, Nov. 8, 1967; information supplied by NASA, Budget Operations Division. 
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Installation 


NASA Headquarters 

WSO, NEO, PLOO, NAPO* 
Langley Research Center 
Ames Research Center 

Lewis Research Center 
Flight Research Center 
Electronics Research Center 
Space Nuclear Propulsion Office 
Goddard Space Flight Center 
Wallops Station 

Marshall Space Flight Center 
Manned Spacecraft Center 
Kennedy Space Center 


Total Administrative Operations 


1959-1962 Support of Plant 


aWestern Support Office, North Eastern Office, Pacific Launch Operations 


1959-1962 Salaries and Expenses 





Table 4-19. Administrative Operations Direct Obligations, by Installation 


1959 





86.0 
1.0 
85.0 


Source: NASA, Office of Programming, Budget Operations Division, History 


1960 


NASA HISIORICAL DATA BOOK 


(in millions of dollars) 





8.5 13.9 25.9 46.3 
> =e 1.5 3.7 
32.8 39.1 46.6 51.0 
17.7 19.9 229 25.4 
31.2 35.8 45.2 53.6 
4.0 5.1 Te 7.4 
= —-—— 3 1.0 
15.0 20.4 39.1 Dau 
2.6 5.0 7.1 Vee 
5.0 68.6 89.2 i 
2 24.1 46.6 
_ —~—— 6.4 18.2 
117.3 22204 315.5 424.4 
21 56.7 102.3 
89.4 166.0 213.2 








information supplied by NASA, Budget Operations Division. 


1964 


45.6 
5.3 
52.1 
229 
61.5 
9.4 
1.1 
19 
61.6 
8.7 
123.5 
64.4 
29.0 


493.9 


Office, NASA Pasadena Office. 
of Budget...1959 Through 1963; draft History of Budget. 


1965 


51.5 
23.3 
59.9 
31.8 
68.5 
10.5 
3.2 
1.7 
92.6 
10.9 
137.8 
88.5 
40.7 


620.0 


1966 


54.1 
5.8 
63.5 
33.2 
66.4 
9.4 
6.4 
1.8 
64.4 
9.3 
128.4 
86.5 
82.0 


611.2 


1967 


57.0 
3.6 
64.3 
33.8 
66.3 
o> 
T2.2 
2.0 
71.1 
st 
128.7 
95.7 
92.1 


646.6 


1961 1962 1963 


1968 






55.4 
Pas 
62.2 
33.8 
66.2 
9.5 
15.4 
2.0 
68.3 
8.8 
126.2 
95.7 
93.1 


639.2 


. 1964-1966, 
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Table 4-21. Research and Development Direct Obligatio 
(in millions of dollars) 


Budget Line Item b 


Sustaining university program 
Special support 

Tracking and data acquisition 
Space applications 

Technology utilization 

OART Apollo Applications experiments 
Mission analysis program 

Space power and electric propulsion systems 
Nuclear rockets 

Chemical and solar power 

Space vehicle systems 
Electronics systems 

Aeronautics 

Human factor systems 

Chemical propulsion 

Basic research program 

Voyager 

Launch vehicle development 
Lunar and planetary exploration 
Physics and astronomy 

Manned space sciences 
Bioscience 

OSS&A vehicles procurement? 
Gemini 

Apollo 

Advanced manned missions 
Apollo Applications 

Completed missions 

Various early projects” 


Totals 


Number 


41 
50 
Si 
61 
65 
TA 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
82 
83 
84 
85 
86 
87 
89 
91 
92 
93 
96 
99 
NN 


1957 


oan 


[ae 
Un 


10.1 
43.0 
323.9 


174.7 


NASA HISTORICAL DATA BOOK 


1960 


13.7 
8.0 


1.0 
3.0 
1.) 
2.4 
2.4 
4.7 


3.5 
50.7 


toed 
14.3 


36.1 
91.3 


24.2 


280.1 


196] 


Zool 
28.3 


4.8 
9.1 
a2 
1.5 
2.9 
1.3 

e) 
1.) 
a2 


Tava 
88.5 
44.6 


3.1 
190.3 
91.6 


a 


587.6 


1962 
10.) 


65.4 
fps Ps 


26.6 
Zoe? 
4.8 
T2c2 
pa 
3,3 
22.6 
7.4 


81.6 
166.9 
88.2 
pays 
55.0 
446.5 
55.4 
7.0 


1159.0 


ns, by Budget Line Item (Program) 


a 


1963 
24.7 


108.0 
9352 
2.0 


39.8 
67.6 

7.8 
40.8 
15.2 
16.7 

8.8 
47.8 
17.0 


98.) 
223.1 
148.6 

10.1 

8.6 
287.6 
1160.6 
10.1 
12.0 
5.2 


2454.3 


1964 
35.9 


148.8 
84.6 
3.2 


42.6 
78.7 
12.5 
42.7 
24.7 
17.0 
11.4 
46.3 
21.2 


108.5 
182.7 
146.0 
1.5 
21.1 
127:3 
419.2 
22290 
13.9 


-.1 


3814.7 


1965 


45.7 


299.7 
69.0 
4,3 


38,5 
58.1 
15.2 
46.0 
28.0 
36.1 
15.6 
60.4 
2255 
6.7 
91.9 
184.0 
160.1 
7.8 
294 
148.9 
308.3 
2708.9 
20.3 


4359.4 


1966 
45.2 


264.2 
Tez 
3.5 


1.4 
29.1 
57.1 
13.2 
33.3 
32:9 
28.5 
14.6 
38.6 
21.9 
16.8 
51.5 
201.2 
141.1 
11.4 
35.5 
170.4 
163.5 
2971.3 
13.4 
13.8 

-.1 


4452.1 


1967 


31.0 
Eis) 
260.6 
75.8 
5.4 


2.6 
49.4 
53.2 

4 
35.9 
So. 
52.9 
16.7 
46.7 
21.8 
10.0 
29.8 

172.9 
134,3 
18.4 
41.2 
140.8 
48.0 
2877.9 

8.4 
83.4 


4256.6 


1968 


11.5 
pa 
264.0 
90.5 
pee 
3 
1.5 
42.7 
41.6 
1 
33.4 
37.1 
65.9 
17.8 
30.8 


i 

x 
147.2 
145.3 
3.6 
42.0 
Lo3i7 
7 
25952 
1.9 
122.2 


* 


3778.8 


Total® 


214.8 
51 

1 408.9 
560.3 
20.6 
1.0 

5.5 
268.2 
396.4 
62.3 
238.4 
181.4 
OS We i 
89.1 
293.3 
135.6 
36.6 
614.6 

I 304.8 
1 049.7 
42.3 
186.1 
974.0 
P2832 
15 169.3 
67.9 
219.3 
295.8 


25 343.0 


-_— 





‘(pajepun 

“WSYN <'O'd ‘uojdurysem) O pue 6 saduey ‘OO16 WWaA ‘JonuDy juau 

“aSDUDP [DIIUDULT “WSWN ‘(8961 ‘Of 2UNL “YSYN 3D’ ‘UOIBUTYSeEM) suatE 

-dojaaaq pub yoapasay -suvs804g fO snjvIS pmLgUDULY ‘UOISIAIG JUoUIaseU eW 

[PIoueULT “WSWN ‘996 I-p961°"J93pNg Jo AlOIstHY YRIP “C96 7 Y8NOLY TL 666] 
“yaspng fo K41ojsify ‘wolstatq suotjeladgQ jaspng ‘Butuuweso01g Jo ad1JJO ‘VSWN :901n0¢ 


‘sPale weidoid 134}0 
JOJ S]BJO} BY} Ul Papn[ouUl ale paseq oie sadejuao1ad asay3 YoIyM uOodn sjunoWwe aULy 
“SUIBIBOId I9YJO 10} STe}O} OY} UT A1ZYMAUIOS paling oe aul] sty} UO sjuNOWe aU L> 
*syunoule jJoa{oid jysiy aoeds ay} ut sjsoo JuauIaINS 
Old afofyaa Sapnyoul potied €96 [-656[ 9} 10] eIep ay) eB 9}OUJOOJ UL pouleldxs SVp5 





0001 0'001 
Z 9° 
0" r x Ul Ul O'| I e 
95 | O'L ‘9 6S 0°9 6°€ bb 9°S 
Z°L9 v'OL 6°0L O1- S69 L°69 6°6S 8p 
(3°81) (O'S 1) (L’bt) (6ST) (0°91) (OLD (L°€Z) (L'S€) 
ZZ rz 81 "I 9° | are g'€ S°9 
9°91 TI etl vl bl SI 6.61 2°67 
(SL) (Z'L) (pL) (19) (€'L) (8°L) (L°O1) (16) 
9°9 GS z'9 S's s°9 PL OO! 6 
%6'0 ML | WTI %9'0 %8'0 %b'0 MLO ‘ 
5101 8961 L961 9961 $961 P96 £961 7961 


[BJO] 34] 0] ppe yOu Aeul sjuNoUue Jenuue 

AYM sutejdxa & 9303004 “Aduade ay) JO sjuNOdde jJuasIND 9Yy} UO UMOYSs ST }EYM St [RIOL, 

“ON R[IUBWIOU BOG I “3'T'0016 NWA JO O[ pue 6 sadueyz uo paseq A1N JE[IUIWON g 
000 OS$ UeYI sso] SazBOIPUI YslIajse UY “€961-6S61 JOJ pale[Nojes [e10) eB 
YIU I dutredwo0d pue [e10} ay} WO BOG [-p9G [ SIDA BuT}OeIIGnsS Aq payeynayed aq ued spotiad 
OM] 34) UZaMJaq SatoURdaIOSIP a4] “A[LIBIzIGQIe JeEYMIWOS Pa[pueY 3q O} pey s}oafosd AjIea ay) 
JO aWOs puke sIead Apes ay) WOI UOTZEUIOJUI JO Ajtoned e st alay] ‘pMyy “siead Apses oy} WONIYS 
“UOSAL OF YNIIJJIP Usaq sey YI pue COG] Jnoge [NUN juawWdO[aAap Jo djeIs e UT SEM aNjoNI)s Sut 
-JUN0I9e/BUIPOS ayy ‘puodsag ‘(MO]Iaq P 2}0U as) JOafoId jYySIT} adeds 942 YIM $}SOd JUdUaINdOId 
9[21Yaa papnyout polled €96 1-696] Fy) ‘Iss ‘sasnes jediouud aalyy sey AdnutUOoD Jo yxoeI SITY] 
"Spoliad OM} ay} Us3aMj0q AJINUIJUODS JO Ade] [PUOISEDDO UE d}JBIIPUI O} POllad 89G [-PI96| FYI 


Pue potiad £96 [-6561 94} UsaMmIaq UMEIP Uaaq sey aut] e‘EZ-p PUR ‘Z7-y ‘[Z-p SAIGEL 104, 


0001 0°00! 000! [BIOL 
L'| 9°8 8°77 y(NN) syafoid Aiea snoie, 
0 0’ 0 ($9 “OS ‘Ip) 42410 
OP 6+ tl (1S) JO 951JJO ‘uotpsInboy eyeq pue surysely 
O'8P SSP y'O0€ (66-16) JO P91JJO ‘IUSI[Y soedg pauuew 
(S'Ip) (9 pe) (L’6€) (suotjeatiddy pue aouatag adedg Jo 991fjO) 
8b 67 17 (19) suorzeottdde asedg 
LOE LUE OLE (68-78) 90eds Ul sUOT}eaI}SaAUT SIJTJUAIDG 
(6'¢) ($9) (L'S) (ASOfOUYIA_ Pue YoIvasay PaoURAPY JO 291JJO) 
Ly 8'P o> (6L-LL ‘SL-VL) Adopouysa) pue yoieasas aoeds 
%7'O %L'| Si'T (92) Adojouysa) pue yoseasal yjelony 
{230} JO asejzuacJod ad1jjo wiels01g 
1961 0961 6S61 q Wal] aul] yospng 


p (SIB{[Op JO suOT Tur Ur) 
(PenuljUuo)) (WeIZOIg) W9}] SUTT Jo3png Aq ‘suOT}eSIIGO JEN JUsUIdO]aANg pur Yyoieassy “[7-p 31qeL 


Sel SAONVNIA VSVN 


136 


NASA HISTORICAL DATA BOOK 


Table 4-22. Research and Development Direct Obligations, by Budget Line Item and Unique Project Number 


Budget Line Item/Unique Project” 





41 Sustaining university program 


50 


51 


61 


181 Training grants 

182 Facilities grants 

183 Research grants 

184 Socio-economic studies 

Special support 

380 Special support (OSS&A) 

Tracking and data acquisition 

150 Tracking and data acquisition SRT 
311 Network operations 

312 Equipment and components 

581 Advanced studies 

Space applications 

160 Space applications SRT 

164 Communications and navigation SRT 
165 Future applications SRT 

166 Applications technology SRT 

601 Tiros/TOS improvements 

602 Tiros Operational System (TOS) 

603 Meteorological flight experiments 
604 Nimbus A-D 

607 Meteorological soundings 

609 Systems A (automatic picture taking. . .) 
610 International Applications Satellite 
621 Echo I (nonrigid) A-11 

622 Echo A-12 (includes AVT) 

624 Rebound 

625 Radiation measurements 

626 Relay 

627 Syncom 

630 Applications Technology Satellites (A-E) 
632 Early Gravity Gradient Test Satellite 
635 Applications Technology Satellites (F-G) 
682 Advanced studies-space applications 
855 Geodetic Satellites 


1959 


3.0 


(in millions of dollars)* : 
1960 1961 1962 1963 1964 
10.1 24.7 35.9 
1.4 13.9 19.8 
6.4 6.9 9.1 
2.4 3.9 7.6 
52 
13.7 23.1 65.4 108.0 148.8 
3.7 7.0 14.6 12.4 10.6 
10.0 11.0 44.0 51.4 68.0 
Se 6.9 44.2 70.2 
8.0 28.3 T3362 93.2 84.6 
1.9 3.5 4.1 4.3 6.9 
8 L.3 4.9 7.7 3.5 
2 
2 
2.6 3.4 6.3 19.3 iP) 
9 6.9 23.4 30.8 40.8 
4 1.0 2.3 
* 
1.4 oe | 1.6 = 8 
2.0 8.3 . 2.4 1.6 
2 1 ——— 
4 6 1.2 —.4 = 
7.0 15.3 13,2 5.9 
1.3 9.6 14.9 3.8 
10.2 
6 


1965 


45.7 
24.5 

8.2 
12:3 


1966 


45.2 
25.8 

7.0 
12.4 


1967 


31.0 
15.2 

4.9 
10.9 


3.5 
c Pe 


260.6 
13.0 
184.6 
62.6 


75.8 
7.0 
a7 


24.4 


1968 


11.5 
2.4 
6 
8.6 


2.3 
2.3 


264.0 
11.4 
203.4 
49.2 


90.5 
17.7 
6 


Total® 


214.8 
103.7 
43.2 
67.7 
2 


5.7 
5.7 


1 408.9 
106.4 
803.3 
498.9 

3 


560.3 
58.5 
26.7 
6 
3.6 
52.4 
* 
10.4 
190.3 
14.9 
3 
2 
1.4 
8.3 
1.1 
1.7 
33.7 
21.0 
116.2 
3.5 


1.1 
13.7 


a =< —- 


ee 
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Table 4-22. Research and Development Direct Obligations, by Budget Line Item and Unique Project Number (Continued) 
(in millions of dollars)? 


Budget Line Item/Unique Project” 


Electronics systems 


125 Electronics systems SRT 

715 Small electronics systems flight projects 
730 RAM-C (Radio Attenuation Measurements) 
785 Advanced studies-electronics 
Aeronautics 

126 Aeronautics SRT 

719 X~15 research aircraft 

720 Supersonic aircraft technology 

721 V/STOL aircraft technology 

729 Hypersonic ramjet experiment 

732 XB-70 flight research p:ogram 

733 Aircraft noise alleviation 

786 Advanced studies-Aeronautical Systems 
Human factor systems 

127 Human factor systems SRT 

708 Small biotechnology flights 

735 Orbiting Frog Otolith (Ofo) 

Chemical propulsion 

128 Chemical propulsion SRT 

710 Small chemical propulsion flight projects 
726 M-1 engine development 

728 Large solid motor program (S-10) 

731 Chemical rocket experimental engineering 
Basic research program 

129 Research program SRT 

Voyager 

818 Voyager 

Launch vehicle development 

839 FLOX (fluorine-oxygen) development 
890 Scout development 

891 Centaur development 

892 Delta development 


NASA HISTORICAL DATA BOOK 


1959 


2.0 
2.0 


6.2 
6.2 


ZLio 


5:9 
4.0 
13.1 


1960 


2.4 
2.4 


4.7 
4.7 


es 
EPP, 


50.7 


2.9 
36.5 
11.3 


1961 


2.9 
2.9 


1.3 
13 


. 


22 
Lea 


19,2 


To 
62.2 
9.3 


1962 


ZS 
i 


) 


3.3 
2.9 
4 


22.6 
ae, 


16.7 


ee 
7.4 


81.6 


4.4 
71.8 
5.3 


1963 


fD.5 
14.1 
1.4 


16.7 
6.0 
5.6 
4.3 


8.8 
8.7 


47.8 
12.6 

eS, 
34.9 


17.0 
17.0 


98.7 


4.7 
90.3 


Sef 


1964 


24.7 
222 
2.4 


1965 


28.0 
25,6 
1.6 


1966 


i 
279 
1.1 
1.3 
2 


28.5 
11.0 
oO 
11.8 
3.0 
1.1 


f2.2 


21.9 
219 


16.8 
16.8 


51.5 


52.0 
— 1.0 


1967 


a3 
$33 
4 
1.0 
52.9 
10.3 
8 
13.7 
5.8 
6.3 
11.6 
4.4 


* 


16.7 
LSA 
1.6 


46.7 
18.6 


2.8 
8.5 
16.7 
21.8 
21.8 


10.0 
10.0 


29.8 


— * 


29.6 


— * 


1968 


a 
36.6 


— * 


Total® 


181.4 
170.7 
6.7 
3.6 
4 


217.9 
62.7 
13.0 
69.6 
pe) 
16.7 
21.9 
11.4 

1.1 


89.1 
82.8 
5.8 
a 


2935 
105.8 
4 
102.5 
34.5 
50.2 


135.6 
135.6 


36.6 
36.6 


614.6 
4.5 

i a) 
543.3 
41.4 


— a ee 
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Budget Line Item/Unique Project 


Table 4-22. Research and Development Direct Obligations, by Budget Line Item and Unique Project Number (Continued) 
(in millions of dollars)? 


b 


85 Physics and astronomy (cont'd) 
Manned satellite science 
United Kingdom Explorers 
ESRO I and IT 


86 


87 


89 


866 
870 
87] 
872 
873 
874 
876 
877 
878 
879 
894 
895 
896 
897 
898 
899 


ISIS (Int’l Sat. for lonosphere Studies) 


Beacon Explorers 

German Research Satellite 

French satellite (FR-/) 

Radio Astronomy Satellites 

Small Astronomy Satellites 
Sounding rockets 

Joint Italian-United States Project 
Juno IT payload 

Vanguard III 


Gamma Ray Astronomy Satellite S-15 
Ionosphere Measurement Satellite S-30 


Ionosphere Beacon Satellite S-45 


Manned space sciences 
Earth resources SRT 
Manned space sciences SRT 


169 
190 
749 
848 
849 
860 
867 
949 


Apollo Applications experiment definition 


Returned lunar sample analysis 


Apollo Applications experiment definition 


Manned flight experiments 
Manned lunar science 


Apollo Applications experiment definition 


Bioscience 
Bioscience SRT 


189 
880 
881 
882 
883 


OSS&A vehicle procurement 


BIOS 


Infrared spectroscopy 


Bio-sampling lunar and planetary flights 


Biosatellites 


d 


180 Launch vehicle SRT 
490 Scout procurement 
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1959 


3.1 


22.0 


1960 


Dae 


1961 


7.4 


| ee 


1962 


1.0 
LZ 
1D 
1.1 


9.0 


3.5 


1963 


11.9 
4.0 


1964 


1965 


ms 


29.7 
12.3 


— ® 


— * 


17.3 


148.9 
3.4 
3:6 


1966 1967 

3  -* 

ey. * 

J * 

2.1 1.3 

5 4 

Se * 
J * 
4.4 5.2 
ee a 
18.4 - 21.0 
9 * 
a 
— * ue he ote 
11.4 18.4 
ae 4.2 
5 5 
4 1.1 
ae 1.8 
9.9 7.6 
a J 
* * 

7 3.2 
35.5 41.2 
11.8 9.8 

l ——— 
23.7 31.4 

170.4 140.8 
2.0 3.8 
6.6 6.7 


1968 


Total® 


4.7 
6.7 


9.0 
Sl 


13.3 


3.40 


129.6 
3.7 
1.0 

20.9 
29.8 
o 


42.3 
4.5 
4.7 
2.0 
3.0 

18.6 


ee ee 
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NASA HISTORICAL DATA BOOK 


Table 4-22. Research and Development Direct Obligations, by Budget Line Item and Unique Project Number (Continued) 


Budget Line Item/Unique Project? 1959 


96 Apollo Applications 


942 Apollo Applications design and development 

945 MSF experiment definition — 

948 AAP experiment development 

961 AAP spacecraft development 

964 Orbital Workshop 

965 Apollo Telescope Mount 

972 AAP Uprated Saturn I production 

973 AAP Saturn V production 

991 Payload integration 

995 Mission operations 

996 Program support 
99 Completed missions 43.0 

911 Mercury 28.9 

912 Manned one-day mission 

916 Prospector 

929 Vega 14.1 
NN Various early projects® 39.9 


4For Tables 4-21, 4-22, and 4-23 a line has been drawn between the 1959-1963 period and the 1964-1968 period to indicate an occasional lack of 
continuity between the two periods. The lack of continuity has three principal causes. First, the 1959-1963 period included vehicle procurement costs with the 
space flight project (see note d below). Second, the coding and accounting structure was in a state of development until about 1963 and it has been difficult to 
reconstruct the early years. Third, there is a paucity of information from the early years and some of the early projects had to be handled somewhat arbitrarily. 
The discrepancies between the two periods can be calculated by subtracting years 1964-1968 from the total and comparing it with a total calculated for 1959- 


1963. An asterisk indicates less than $50 000. 
> Nomenclature based on Changes 9 and 10 of FMM 9100; .e., 1968 nomenclature. 


“Total is what is shown on the current accounts of the agency. Footnote 4 explains why annual amounts may not add to Total. 


(in millions of dollars)* 


1960 1961 1962 1963 1964 1965 
91.3 91.6 55.4 12.0 ae) | — 6.3 
87.7 92.4 31.2 — 4,3 Faiz 19 
16.5 16.3 x2 — 4.4 

3.6 —.8 Tel ——— ——— 

24.2 7 7.0 5.2 | --- ——— 


1966 


13.8 
13.8 


1967 


83.4 
ne 
1.9 
3.6 
22e4 
15.4 
8.3 
22:9 
1:3 


1968 


22 2 
1 
10.2 
23.8 
11.1 
20.7 
20.9 
14.5 
20 
16.3 
1.1 
1.3 


— * 
— * 


— * 


dF ootnote 4 explains how vehicle procurement amounts were handled in the 1959-1963 period. Figures in parentheses are for information only. 
©The amounts on this line are buried in the totals for other programs and projects. 


Source: NASA, Office of Programming, Budget Operations Division, History of Budget. . .1959 Through 1963; draft History of Budget. . .1964-1966; NASA, 
Financial Management Division, Financial Status of Programs: Research and Development, NASA, Financial Management Manual, FMM 9100, Changes 


9 and 10. 


Total® 


219.3 
14.0 
12.1 
27.4 
33.8 
36.1 
29.2 
37.4 

3.6 
20.3 
4.2 
l3 


295.8 
235.0 
32.4 
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NASA HISTORICAL DATA BOOK 


Table 4-23. Research and Development Direct Obligations, by Unique Project Number (Continued) 


a SR a 8 8 
UPN-BLI 


Unique Project” 


Manned space sciences SRT 
Planetary extension program SRT 


Network operations (T&DA) 
Equipment and components (T&DA) 


Nuclear Rocket Dev. Station operations 


Special support (OSS&A) 
Data analysis (OSS&A) 


Special support (OMSF) 


Scout procurement? F 


Centaur procurement 
Delta procurement® 
Agena procurement (excluding Gemini)* 
Atlas procurement (excluding Mercury)@ 
Thor (Echo) procurement 

Sustaining engineering and maintenance 


Advanced studies (T&DA) 


d 


Tiros/TOS Improvements 

Tiros Operational System (TOS) 
Meteorological flight experiments 
Nimbus A-D 

Meteorological soundings 

Systems A (automatic picture taking. . .) 


International Applications Satellite 
Echo I (nonrigid) A-11 

Echo A-12 (Includes AVT) 
Rebound 

Radiation Measurements 

Relay 

Syncom 


Applications Technology Satellites (A-E) 
Early Gravity Gradient Test Satellite 
Applications Technology Satellites (F—G) 


190-86 
194-84 


311-51 
312-51 


321-72 


380-50 
385-85 


390-93 


490-89 
491-89 
492-89 
493-89 
494-89 
495-89 
497-89 


581-51 


601-61 
602-61 
603-61 
604-61 
607-61 
609-61 


610-61 
621-61 
622-61 
624-61 
625-61 
626-61 
627-61 


630-61 
632-61 
635-61 


(in millions of dollars)* 


1959 1960 1961 1962 1963 | 1964 
1.0 

2.0 10.0 11.0 44.0 51.4] 68.0 
5.7 6.9 44.2 | 70.2 

8 

eee ee ee (140) ee 9.0 
eee (16 see He Hs 1-320 
ee ene = (430) eS ee! 99D 
erties es (1$2-.3)seSeeoe se. || 464 
meee ay ore (65)2322se5=— 1.4 
oe eee (32) 23 ee || See 
ei tits Eis (69)2-4= 74) 104 
6 26 34 °«2463 193] 7.5 
9 69 23.4 30.8} 40.8 

4 10} 2.3 

* 

30 14 21 16 -* 8 
20 83 24] 1.6 

2 z| es 

4 6 12 -4/ * 

70 153 13.2} 5.9 

1.3 96 14.9] 3.8 

10.2 


1965 


3.4 


96.7 
147.9 


40.0 
32.6 
46.6 


1966 


1967 


24.4 


1968 


=i 
10.6 


203.4 
49.2 


4.0 


23 
Zo 


5.2 
54.0 
26.9 
10.6 


Total® 


4.7 
10.6 


803.3 
498.9 


9.8 


Died 
6.0 


o 


48.0 
237.8 
152.8 
347.3 

9.1 


33,1 
21.0 


116.2 
3. 


i a a i ee 
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Table 4-23. Research and Development Direct Obligations, by Unique Project Number (Continued) 
(in millions of dollars)? 


Unique Project” 


Advanced studies—nuclear electric systems 
Advanced studies—space vehicle systems 
Advanced studies—electronics 

Advanced studies—aeronautical systems 
Advanced studies— mission analysis 


Ranger 

Surveyor 
Surveyor Orbiter 
Mariner A 
Mariner B 
Mariner-Mars ’64 


Mariner R 
Pioneer (IQSY) 
Mariner-Mars ’66 
Mariner IV 

Lunar Orbiter 
Mariner-Mars 69 
Mariner- Venus ’67 
Voyager 


Orbiting Solar Observatories 
Advanced Orbiting Solar Observatories 


Orbiting Astronomical Observatories 
FLOX (fluorine-oxygen) Development 


Orbiting Geophysical Observatories 
Returned lunar sample analysis 
Apollo Applications experiment definition 


Energetic Particles Explorers 
Atmosphere Explorers 

Ionosphere Explorers 

Micrometeoroid Satellite S-55, S-55a 
Geodetic Satellites 

Small Scientific Satellites 

University Explorers (Rice University) 


UPN-BLI 


780-71 
784-74 
785-75 
786-76 
789-70 


801-84 
803-84 
804-84 
806-84 
807-84 
808-84 


810-84 
811-85 
812-84 
813-84 
814~84 
816-84 
817-84 
818-82 


821-85 
822-85 


831-85 
839-83 


841-85 
848-86 
849-86 


851-85 
852-85 
853-85 
854-85 
855-61 
857-85 
859-85 


1959 1960 1961 


3.4 11.7 52.3 


4.8 

11.0 

1.0 4.0 
3 11.6 
3 8.6 
0.6 1.2 
4 1.8 
2 8 


1962 


62.6 
38.1 


— 4.0 
12.4 


39.3 


1.2 


5.8 
2 


32.9 


18.4 


— 
00 0 


1963 


89.4 
66.3 


2:5 
31.8 


7.7 


10.0 


39.5 


42.2 


6.8 
5.0 


1964 


1965 


e 


1966 


1967 


1968 


13.7 
Qed 
a2) 
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Table 4-23. Research and Development Direct Obligations, by Unique Project Number (Continued) 





Unique Project” 


Mercury 

Manned one-day mission 
Gemini spacecraft 
Apollo spacecraft 
Prospector 


Mission control system 
Gemini support 

Apollo space operations 
Vega 


Saturn I vehicle 
Saturn IB vehicle 
Saturn V vehicle 
Gemini launch vehicle 


Engine development 

Apollo Applications design and development 
MSF experiment definition 

AAP experiment definition 

Apollo Applications experiment definition 


Launch operations support 
Launch instrumentation 


AAP spacecraft development 
Orbital Workshop 
Apollo Telescope Mount 


AAP Uprated Saturn I production 
AAP Saturn V production 


Systems engineering 
Advanced studies 


Payload integration 
Mission operations 
Program support 


a-€ Identical to notes for Table 4-22. 


Source: NASA, Office of Programming, Budget Operations Division, History of Budget. . 
Financial Management Division, Financial Status of Programs: Research and Development, NASA, Financial Management 


9 and 10. 


UPN-BLI 


911-99 
912-99 
913-91 
914-92 
916-99 


921-92 
923-91 
924-92 
929-99 


931-92 
932-92 
933-92 
939-91 


940-92 
942-96 
945-96 
948-96 
949-86 


950-92 
955-92 


961-96 
964-96 
965-96 


972-96 
973-96 


980-92 
981-93 


991-96 
995-96 
996-96 


(in millions of dollars)* 


1959 1960 1961 1962 


28.9 87.7 92.4 31.2 


16.5 
30.6 
73.4 


14.1 3.6 “= 8 AA 
9.4 96.9 193.3 


54.5 
24.4 


10.1 26.7 82.4 99.7 


Zi2 


232 


1963 


— 4.3 

16.3 
205.1 
361.9 


7.8 
3.4 


255.3 
16.4 
333.9 
79.1 


136.5 


4.9 


19.0 
10.1 


1964 


sage 2 
<e 
280.5 
881.4 


AT 
16.0 
3.6 


1965 


1966 


1967 


46.2 
1288.0 


— * 


28.2 


1968 


Total® 


235.0 
32.4 
797.1 
5977.7 
| 


181.0 
76.1 
177.3 
28.2 


IGT2 
1068.0 
5363.8 

410.0 


886.7 
14.0 
12.1] 
27.4 

4.2 


275.7 
55.6 


33.8 
36.1 
2952 


37.4 
3.6 


160.2 
67.4 


20.3 
4.2 
1.3 


1959 Through 1963; draft History of Budget. . .1964-1966; NASA, 
Manual, FMM 9100, Changes 


_tthen —— 
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Table 4-25. Research and Development Obligations (Cumulative), by NASA Installation and Major Project 


Installation/Major Project 
(and Unique Project Number) 


NASA HISTORICAL DATA BOOK 


(in millions of dollars)? 


Obligations to 
June 30, 1968 





Direct 


Reimbursable 


| 

| 

| Installation/Major Project 

| (and Unique Project Number) 


at 


NASA Headquarters—total 
Training grants (181) 
Research grants (183) 
Lunar and planetary SRT-Science (185) 
Physics and astronomy SRT (188) 
Bioscience SRT (189) 
Network operations (311) 
Systems engineering 


Western Support Office—total 
Mission Analysis Division 


Langley Research Center—total 
Scout procurement (490) 
Lunar Orbiter (814) 


Ames Research Center 
Pioneer—IQSY (811) 
Biosatellites (883) 


Lewis Research Center—total 
Space power and electric propulsion. . SRT (120) 
Centaur procurement (491) 
Agena procurement—excluding Gemini (493) 
Sustaining engineering and maintenance (49 7) 
SNAP-8 development project (701) 
M-1 engine development (726) 
Centaur development (891) 


Flight Research Center—total 


Electronics Research Center—total 


1243.9 
103.7 
67.5 
83.1 
104.9 
57.4 
63.7 
153.7 


119.6 
3.4 


561.9 


162.2 


303.6 
56.1 
110.5 


1493.1 
118.7 
231.3 
258.8 

80.4 
ee 
98.7 
358.4 


84.4 


53.9 


DD 


| Goddard Space Flight Center—total 
Network operations (311) 

Equipment and components (31 2) 

Delta procurement (492) 

Tiros ITOS improvement (601) 

Tiros Operational System,TOS (602) 
Nimbus A-D (604) 

Applications Technology Satellites A-E (630) 
Orbiting Solar Observatories (821) 
Orbiting Astronomical Observatories (831) 
Orbiting Geophysical Observatories (841) 
Sounding rockets (879) 


Wallops Station—total 


Jet Propulsion Laboratory —total 
Tracking and data acquisition SRT (150) 
Network operations (311) 
Equipment and components (312) 
Ranger (801) 
Surveyor (803) 
Mariner-Mars °66 (808) 
Mariner-Mars 69 (816) 


Marshall Space Flight Center—total 
Agena procurement-—excluding Gemini 
Centaur development (891) 

Saturn I vehicle (931) 
Saturn IB vehicle (932) 
Saturn V vehicle (933) 
Engine development 


Obligations to 
June 30, 1968 





Direct 


2457.5 
579.4 
370.2 

78.1 
52.4 
190.3 
113.8 
66.0 
239.9 
203.9 
94.9 


32.4 


1530.4 
52.6 
136.5 
99.4 
169.2 
466.0 
82.4 
106.7 


8358.5 
85.2 
141.2 
753.8 
960.3 


5083.3 


885.7 


Reimbursable 


109.1 








a[qPsinqwWley 


9°SS 
SEL? 
6° P97 
SLOl 
L19 
OEE8 


OOP 
V6ST 
ese 
OTST 
E88 


yo 





8961 “OE sune 
0} SUOTESIIGO 


TS] 


JUaumdojadaag pun yoavasay :Suivssz04g JO SNID1§ JoIUDUT.F ‘UOISIAIG JUsWIaseURP [eIoUeULY ‘WSWN :90In0s 


($S6) UOeJUsUINIJsUT YOUN] 

(0S6) J4oddns suoljeiado youney] 

(€€6) SPIYoa A UIN}eSg 

(Z€6) aforysa q] unzes 

(p16) 1e1990eds offody 
[8}0}—1ajus, sdedg Apouusy 


(6€6) afTYaa YOuney turway 
(p76) Suot}eiado adeds ofjody 
(€76) Woddns turway 

(176) WeaIsAS [O1]U0D UOISSTY 


(p16) Weriss0eds opfody 


(Joquiny Joafoig onbruy pur) 
poforg 1ofep;/uoreyejsuy 


Pec 
E Pye 


a]qesinqui1ay 


“UOTTTU OS$ Poepasdxs sUOTeSITGO UOTIETTEISUT YOIYM IO} sydafo1g, 


TL6L (€16) Iersa0eds Tuturary 
6°LC7 (T16) Ainsraw 
8°066L [810}]—19}U9D WeIos0edS pouuRyW 
(anbianbnq[y—OdNS Sepnyout) [e10) 
Ss ~-(srojrenbpeay) M-221jJO uols[ndoig Ieajonn soeds 
0'SZ [210]—PpeadN-30YJjJO uorsjndoig 1eaponny aoeds 
ert (SIL) BAION 
S°SEZ [8}0}— puRIaAIID-29TJJO Uors—ndolg IeajonN s0eds 
Jolt 





8961 ‘Og ounr 
0} suonest]qO 


p(SieT[Op JO suOT[ [IW ut) 
(panutjuo;) 19afo1g 1olep pue uoreyeysuy WSVN Aq “(aae[nuny) suonesi[qg }uowdojaaaq pue yoIeesey “SZ-p a[Ge] 


SHAONVNIA VSVN 


(Jaquinyy Josfo1g onbiuy pur) 
J09folg 1ofep/uotzeTTeIsuy 


152 NASA HISTORICAL DATA BOOK 


Table 4-26. Amounts Programmed for Research and Development, by NASA Installation 


4Sum of rounded annual amounts. 


b Discontinued March 1, 1968. 


(in millions of dollars) 
ee ee ee ee ee ee 
Installation 1963 and Before 1964 1965 1966 1967 1968 Total* 

i 
NASA Headquarters 419.5 157.9 179.5 168.2 152.4 200.0 b277.5 
Western Support Office” 714.9 46.5 15.4 18.2 13.0 1.9 169.9 
Langley Research Center 83.7 78.1 106.6 124.7 91.5 83.2 567.8 
Ames Research Center 18.4 40.3 54.2 64.2 65.6 67.1 309.8 
Lewis Research Center 326.9 299.9 32522 249.9 162.7 131.3 1 493.9 
Flight Research Center 11.5 12.8 9.6 17.7 10.2 23.5 85.3 
Electronics Research Center 2 2 8.8 16.4 27.0 55.1 
Space Nuclear Propulsion Office W329 60.3 45.8 50.1 47.8 42.0 319.9 
Goddard Space Flight Center 577.5 369.7 374.1 354.9 387.3 430.9 2 494.4 
Wallops Station 32 4.3 6.2 7.5 6.5 7.2 34.9 
Jet Propulsion Laboratory 450.4 184.] 202.3 225.7 213.6 194.4 1 470.5 
Marshall Space Flight Center 1610.4 1301.4 1474.0 1549.9 1342.1 1110.2 8 388.0 
Manned Spacecraft Center 1079.9 1363.7 1431.5 1515.7 1446.5 1184.7 8 022.0 
Kennedy Space Center 10.1 57.1 59.5 134.0 pA ae ae 358.4 836.2 
NASA Total 4740.3 3976.3 4284.6 4489.5 4172.7 3861.8 25.-5.25.2 


a 


Source: NASA, Financial Management Division, Financial Status of Programs: Research and Development, column ‘**506 White.” 
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154 NASA HISTORICAL DATA BOOK 


Table 4-28. Construction of Facilities Direct Obligations, by Installation (Continued) 
(in millions of dollars) 
eS 
Total Total 
A 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 seine 
Program Plan Obligations 


ne te a a eS SS 


Pacific Launch Operations Office 2.6 Se, aS 0.5 0.9 —-* -* * 0.3 0.8 -0.7 2.6 
Jet Propulsion Laboratory 43.0 _—— 7.4 6.9 5.9 10.3 4.6 3.9 1.2 0.6 it 41.9h 
Various locations 536.0! 3.1 49.1 31.9 34.9 111.5 96.4 118.8 72.6 10.6 0.0 528.9, 
NASA Total 2572.3* 20.1 83.5 95.2 215.8 569.3 546.3 522.) 270.4 115.9 64.5 2503.1) 
Pre-NASA projects 17.9 6.2 3.0 1.3 os 3 | —-— ——— -——— 29.3 
Total obligations 38.0 89.7 98.2 217.1 569.8 546.6 §22-2 270.4 115.9 64.5 2532.4 
ae a 
* As of June 30, 1968; includes facilities planning and design. tions to Slidell Computer Operations Office which was reported with 


bincludes $3.4 million for tracking and data acquisition projects assigned “Various locations.” 


GSFC facilities project nuinbers. ®Includes $16.1 million in tracking and data acquisition projects assigned 


“Includes $5.5 million in tracking and data acquisition projects assigned WS facilities project numbers. 


KSC facilities project numbers; does not include $839 000 programmed (FY ‘Includes $1.2 million in tracking and data acquisition projects assigned 
1963) and obligated for modifications to Mercury Control Center which was JPL facilities project numbers. 
included with ‘‘ Various locations.” ‘Includes unallocated amounts. 
“Does not include $21.7 million programmed (FY 1963) and obligated Includes $314.1 million for tracking and data acquisition facilities. 
for pester Control Center; this project was included with “Various loca- k includes $2.1 million reserve for claims ($2 057 625): 
tions. (FY 1962 16 000 
€Does not include $3.8 million programmed (FY 1963) and obligated for 1963 46 000 
Advanced Saturn Dynamic Test Facility; this project was included with 1965 750 000 
““Various locations.” 1966 1 245 625). 


fIincludes $367 000 programmed (FY 1962) and obligated for modifica- 


Source: NASA, Office of Programming, Budget Operations Division, History of Budget. ..1959 Through 1963; draft History of Budget. . .1964-1966; NASA, 
Financial Management Division, Financial Status of Programs: Construction of Facilities. 
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Use of the firm-fixed-price contract and the cost-plus-fixed-fee contract 
began declining after FY 1961, when they represented 15.3 percent and 82.7 
percent, respectively, of the net value of awards. The incentive contract began 
in FY 1962 to play an increasing role in NASA procurement, until by FY 
1966 incentive contracts accounted for nearly half the new value of awards 
and increased to 52 percent of the total by FY 1968. 


Stages in the NASA Procurement Process! 


Procurement Request: Once a project has been approved and a decision 
made as to the degree of external participation, the responsible organizational 
unit prepares a procurement request (PR). The PR, after approval by the 
proper operating officials, becomes the basic working document for the 
procurement specialist. The PR includes a description of what is wanted and 
additional information as needed (suggested suppliers, security classification, 
etc.). 

Procurement Plan: On the basis of the PR and other available information, 
the procurement specialist draws up a procurement plan. This plan outlines in 
detail each subsequent step to be taken to carry out the procurement action. 
It includes a description of the items to be procured, a list of all known 
sources, a time schedule for completing each major phase of the action, the 
recommended kind of contract to be used, and special provisions to be 
included in the contract. If the items to be procured can be clearly and 
completely defined in specifications and drawings, formal advertising for 
competitive bids is possible. If the items cannot be well defined (and most 
R&D work cannot), the negotiation route must be taken, whereby negotia- 
tions with potential suppliers (called “‘sources”) are conducted on the basis of 
competitive technical and business proposals submitted to NASA. The 
“formal advertising” route usually results in a fixed-price contract whereas 
the “negotiation route” usually involves a cost reimbursement contract— 
normally the cost-plus-a-fixed-fee (CPFF) variety. In NASA, 90 percent of 
the procurement dollar is spent via the negotiation route. 


When the procurement plan has been approved by the proper authorities, 
the stage is set for solicitation. 


Soliciting Proposals: At this stage an attempt is made to keep things as 
competitive as possible. When formal advertising is used, the procurement 





1 Rosholt, Administrative History of NASA, p. 63-65. 


action is publicized as widely as possible and an “Invitation for Bid” (IFB) is 
sent to each interested supplier. The IFB contains all information needed to 
prepare a bid. It is the crucial instrument in bringing user and supplier 
together. 

Negotiation is more complicated. An instrument called a “Request for 
Proposal” (RFP) is used instead of an IFB. Since a proposal is infinitely more 
complicated and expensive to prepare than a bid, NASA attempts to limit the 
sending of RFPs to parties known to be qualified. This necessitates a 
screening process, which may be aout informally through letters and 
telephone calls or formally through a “pre- -proposal conference” held with 
interested parties. After the screening, RFPs are sent to firms considered to 
have the required experience, facilities, and capabilities. A firm may submit a 
proposal even if it does not initially receive an RFP. All larger RFPs are 
announced in the Department of Commerce’s Business Daily and thus any firm 


can request them. 
Bid and Proposal Evaluation: When formal advertising is used, it is 


necessary to make sure that the low bidder is responsible and that his bid 
meets all requirements. When negotiation is used, a much more elaborate 
evaluation process is necessary since cost figures are only one factor to be 
considered. Proposals are usually evaluated from three angles—the quality of 
the proposal (design, cost, schedules, etc.), the technical competence of the 
proposer (personnel, facilities, experience), and the managerial competence of 
the proposer (reporting system, accounting system, etc.). The RFP includes 
the criteria on which the evaluation is made. Administrative and legal 
personnel, as well as technical personnel, participate in proposal evaluation. 

Source Selection, Contract Negotiation, and Contract Award: In formal 
advertising, a standard contract is awarded to the lowest responsible and 
responsive bidder. When negotiation is used, a decision is made, from the 
evaluation described above, on the supplier to do the work. After selection, 
negotiations are begun to iron out the details of the contract. Since a CPFF 
contract is used in most cases, thorny problems of clarifying costs and 
determining the fee must be solved. When both sides agree, the actual 


contract award is made. 
Contract Administration: The award of a contract is only part of the 


overall procurement process. What follows may be even more significant. It is 
true that the contractor has primary responsibility for performance and, for 
routine procurements, contract administration may be only taking delivery of 
the goods or services. In R&D contracting, however, numerous interim 
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Table 5-1. Total Number of Procurement Actions by Kind of Contractor: FY 1960-FY 1968 and Estimated FY 1959 
| (in thousands) 


pS a Ns a a SS Se 





FY 1960-FY 1968 Estimate for FY 1959 
Kind of Contractor Percentage Number Percentage Number 
Business 80.0 1531.44 93.0 25.0 
Small business | (64% of all (984.6) 
business) 
Large business (36% of all (546.8) 
business) 
Nonprofit institutions 1.9 37.5 1.0 0.3 
Government agencies 17.0 328.6 6.0 1.6 
Jet Propulsion Laboratory? | 1.4 
Outside United States® 1.0 2.1 
Total 100.0 1886.1 100.0 26.9 
Ea EE Asn 
4Includes 14 900 actions placed under General Service Administration contracts Source: NASA, Procurement and Supply Division, NASA Procurement, October I, 
in 1961 and 1962 and not classified as to small or large business. 1958 to June 30, 1960 (Washington, D.C.: NASA, September 1960); NASA, 
bjuly 1, 1960, through June 30, 1968. Annual Procurement Report, Fiscal Year 196] and reports through Fiscal Year 


CJuly 1, 1962, through Dec. 31, 1966, only. 1968 (Washington, D.C.: NASA, 1962-1968). 
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Table 5-3. Number of Actions by Kind of Contractor and Fiscal Year 


(in thousands) 

















FY 1959° FY 1960 FY 1961 FY 1962 FY 1963 

Kind of Contractor % Number % Number % Number % Number % Number 
Business 93.00 25.0 94.6 41.7 88.4 82.7 86.4 109.6 94.2 176.6 
Nonprofit institutions 1.0 3 9 4 1.4 1.3 1.5 Lg Lo 2.4 

(Educational)* = “ = = - = zs = (1.0) (1.9) 

(Other institutions)* = = = - = as _ (3) (.5) 
Government agencies 6.0 1.6 4.5 2.0 10.2 9.5 12.1 15.3 44 8.2 
Jet Propulsion Laboratory — = d d = st a as wl | 
Outside United States” = = - = 2 s 2 Be 1 1 
Total 100.0 26.9 100.0 44.1 100.0 93.5 100.0 126.8 100.1£ 187.4 


I 


Table 5-3. Number of Actions by Kind of Contractor and Fiscal Year (Continued) 
(in thousands) 


NN ee 

















FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 
Kind of Contractor % Number % Number % Number % Number % #£Number 
ee 
Business 95.8 237.1 79.3 235.1 68.1 216.6 75.0 212.1 70.7 205.0 
Nonprofit institutions 1.1 Lal 2.3 6.7 2.1 6.5 2.9 8.1 2.6 7.4 
(Educational)* ( 9) (2.1) (1.6)4 (4.8) (1.4) (4.5) (2.0) (5.6) (1.7) (5.0) 
(Other institutions)* ( .2) ( 6 ¢ 6)¢ (1.9) ©€.7) (2.0) (.9) (2.5) (8) (24) 
Government agencies 3.0 7.4 18.2 54.0 29.5 93.9 21.8 61.5 26.5 76.8 
Jet Propulsion Laboratory . 0.1 oh 2 1 3 l 4 1 4 
Outside United States” * 0.1 J 4 2 6 2 5 ; A 
Total 99.9 247.4 100.0 296.4 100.0 317.9 100.0 282.6 100.0 290.0 
LL 
aBreakdown of nonprofit institutions first reported _ dNo listing of number of actions for JPL in FY 
for Fiscal Year 1963. 1960 report (NASA Procurement). 
Category first included in FY 1963. _ €Discrepancy due to rounding. 
CNumber of actions in FY 1959 not available from 
Procurement Report. Rough estimate only. Source: NASA, NASA Procurement, 1958-1960, and 


Annual Procurement Report, FY 1961-1968. 


*Less than 1.0 percent. 
**Less than 100 actions. 
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Table 5-5. Number of Actions Awarded Small and Large Business by Fiscal Year 


(in thousands) 
i 


























FY 1960 FY 1961 FY 1962 FY 1963 FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 
Kind of Business % Number % Number % Number % Number % Number % Number % Number % Number % Number 
FN A a lp SNA ln A) a rc Sc rR ee 
Small business 66 27.4 65 57.3 66 717.9 66 117.2 05 154.1 63 148.6 64 138.8 63 133.7 63 129.6 
Large business 34 14.3 35 31.3 34 40.7 34 59.4 35 83.0 37 86.5 36 717.8 37 78.4 37 75.4 
Total 100 41.7 100 88.6" 100 118.6° 100 176.6 100 237.1 100 235.1 100 2166 100 = 212.1 100 205.0 
Part of total placed 
through GSA (if any) 0 5.9 9.0 0 
ee 
4Includes 5.9 thousand actions placed under General Service Administration contracts. Source: NASA, NASA Procurement, 1958-1960, and Annual Procurement Report, FY 
bIncludes 9.0 thousand actions placed under General Service Administration contracts. 1961-1968. 
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Table 5-7. Value of Awards by Kind of Contractor: Six-Month Periods 
(in millions) 


1960 1961 1962 1963 1964 
7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 


Kind of Contractor % Amount % Amount % Amount % £Amount % Amount % Amount % £Amount % Amount % Amount 




















Business 48 $163.5 63 $259.8 50 $316.5 77.5 $713.6 63.2 $ 826.1 74.7 $1435.6 75.5 $1464.4 77.5 $2056.7 81.5 $2386.0 
Nonprofit institutions 3 10.0 4 14.5 4 2231 3.0 27.5 Ze) 35.3. 3.5 66.9 2.6 49.7 3.5 92.3 1.5 43.3 
(Educational)* — - — _ — — — - (2.2) (28.8) (3.0) (58.1) (2.2) (42.1) (2.7) (70.8) (1.3) (37.6) 


— = - ( .5) (6.5) ( .5) (8.8) ( 4) (7.6) ( 8) (21.5) ( .2) (5.7) 
Government agencies 31 106.7 27 115.0 Zt 169.1 16.6 152.7 22.7 297.0 17.2 331.5 14.9 288.5 15.2 404.1 12.5 366.1 


Jet Propulsion Laboratory 18 59.7 6 26.3 19 121.7 29 26.8 11.2 1468 4.3 83.4 68 132.8 3.5 93.4 44 128.8 


Outside United States” _ — _ — - - - - 0.2 2.1 0.3 5.8 0.2 3.8 0.3 8.2 0.1 ee, 


(Other institutions)* = = a 


Total 100 $339.9 100 $415.6 100 $630.0 100.0 $920.6 100.0 $1307.3 100.0 $1923.2 100.0 $1939.2 100.0 $2654.7 100.0 $2927.9 
a a ae a 


Table 5-7. Value of Awards by Kind of Contractor: Six-Month Periods (Continued) 














(in millions) 
1965 1966 1967 1968 
1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 
Kind of Contractor % Amount % Amount % Amount % Amount % Amount % Amount % Amount 
saw ee eg La ee a a SS ee 
Business 77.7 $1755.4 83.1 $2309.3 79.0 $1778.4 85.5 $2381.8 79.4 $1482.3 85.3 $1879.9 81.2 $1566.8 
Nonprofit institutions 5.4 121.5 2.1 58.5 5.3 119.2 2.1 57.2 6.2 115.3 2.5 54.8 5.7 110.3 
(Educational)* (4.5) (101.9) (1.6) (44.2) (4.7) (105.8) (1.7) (46.1) (4.7) (86.8) (1.9) (41.8) (4.6) (89.7) 
(Other institutions)* (.9) (19.6) (.5) (14.3) (6) (13.4) ( 4) (11.1) (1.5) (28.5) ( .6) = (13.0) (1.1) (20.6) 
Government agencies 11.4 256.7 9.0 249.5 11.7 263.0 6.7 186.2 9.7 180.7 5.6 123.7 8.5 163.3 
JPL 5.2 118.4 5.2 145.3 3.8 85.0 50 140.5 4.4 $1.7 -5.7 125.9 4.2 81.3 
Outside United States” 2 15 6 165 23 69 7 190 23 62 8 185 4 82 
Total 100.0 $2259.5 100.0 $2799.1 100.1° $2252.5 100.0 $2784.7 100.0 $1866.2 99,.9° $2202.8 100.0 $1929.9 
a 
4B reakdown of nonprofit organizations first reported in Semiannual CDiscrepancy due to rounding. 
Procurement Report for July 1, 1962, through Dec. 31, 1962. . 
DCategory first included in Semiannual Procurement Report for July Source: NASA, Semiannual Procurement Report, 1961-1967, and 
1, 1962, through Dec. 31, 1962. Annual Procurement Report, FY 1961-1968. 
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Table 5-9. Value of Awards to Small and Large Business: Six-Month Periods 

















(in millions) 
1960 1961 1962 1963 1964 
7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 
Kind of Business % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount 
Small business 16 $ 28.5 14 $ 36.8 12 $ 39.6 12 $ 83.7 9 $ 71.6 8 $ 119.7 6 $ 93.9 7 $ 146.4 5 $ 113.6 
Large business 84 146.5 86 228.2 88 291.5 88 638.8 91 7154.5 92 1315.9 94 1370.5 93 1910.3 95 2272.4 
Total 100 $175.0 100 $265.0 100 $331.1 100 $722.5 100 $826.1 100 $1435.6 100 $1464.4 100 $2056.7 100 $2386.0 


Part of total placed 
through GSA (if any) 11.5 5:2 14.6 8.9 


Table 5-9. Value of Awards to Small and Large Business: Six-Month Periods (Continued ) 











(in millions) 
a 
1965 1966 1967 1968 
1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 
Kind of Business % Amount % Amount % Amount % Amount % Amount % Amount % #£,Amount 
A 
Small business 10 §$ 172.7 § $ 115.0 8 $ 140.9 4 $ 92.3 8.0 $ 1246 4.0 $ 84.7 7.0 $ 104.9 
Large business 90 1582.7 95 2194.3 92 1637.5 96 2289.5 92.0 1357.7 96.0 1795.2 93.0 1461.9 
Total 100 $1755.4 100 $2309.3 100 $17784 100 $2381.8 100.0 $1482.3 100.0 $1879.9 100.0 $1566.8 


Oy 


Source: NASA, Semiannual Procurement Report, 1961-1967, and 
Annual Procurement Report, FY 1961-1968. 
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(in millions) 
1960 1961 1962 1963 1964 
7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 
Kind of Procurement % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount 


ee a 


NASA HISTORICAL DATA BOOK 


Table 5-11. Value of Awards to Business, Competitive and Noncompetitive Procurement: Six-Month Periods* 

















63 $103.3 67 $173.5 51 $161.6 57 $404.2 56 $466.3 58 $835.7 57 $840.0 62 $1279.5 68 $1617.5 


768.5 


Competitive 
Noncompetive 37 60.2 33 86.3 49 154.9 43 309.4 44 359.8 42 599.9 43 624.4 38 777.2 32 
Total 100 $163.5 100 $259.8 100 $316.5 100 $713.6 100 $826.1 100 $1435.6 100 $1464.4 100 $2386.0 100 $2386.0 


snk eh i a a SS 


Table 5-11. Value of Awards to Business, Competitive and Noncompetitive Procurement: Six-Month Periods* (Continued) 
| (in millions) 
a a a SS 














1965 1966 1967 1968 
1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 

Kind of Procurement % Amount % Amount % Amount % Amount % Amount % Amount % Amount 
SS 
Competitive $8 $1012.6 65 $1508.9 67 $1183.6 72 $1709.2 67.0$ 989.4 69.0 $1302.0 64.0 $1005.8 
Noncompetitive 42 742.8 35 800.4 33 594.8 28 672.8 33.0 492.9 31.0 57739 36.0 561.0 
Total 100 $1755.4 100 $2309.3 100 $1778.4 100 $2381.8 100.0 $1482.3 100.0$1879.9 100.0 $1566.8 
A 

aExcludes purchases under $2500, through GSA, and amendments—not Source: NASA, Semiannual Procurement Report, 1961-1967, and 


classified as competitive or noncompetitive. Annual Procurement Report, FY 1961-1968. 
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176 NASA HISTORICAL DATA BOOK 
Table 5-13. Value of Direct Awards to Business by Contract Pricing Provision: FY 1961-FY 1968° 


(in millions) 
III 





























FY 1961 FY 1962 FY 1963 FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 

Pricing Provision % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount 
ae a SS 
Incentive * $ O01 #14 $ 13.1 77 $ 162.7. 7.9 $ 269.3 15.1 $ 602.2 48.7 $1922.5 68.0 $2567.6 051.9 $1735.4 
Fixed price . | 4 3.8 5 10.2 8 27.2 2.5 1006 1.9 13.6 31 21174 4221 71.3 
Cost reimbursable = = 1.0 93 72 152.5 7.1 242.1 12.6 501.6 468 1848.9 649 2450.5 49.8 1664.1 
Other fixed price 185 563 138 1254 11.9 251.8 11.5 3884 123 492.5 10.3 407.1 10.9 411.3 9.2 310.0 
Firm 153 554 138 125.0 11.7 247.5 11.5 387.0 12.3 492.0 10.1 399.2 10.9 409.5 9.2 308.8 
Redeterminable 2 9 ss 4 9 4.1 a 1.4 : 3 - 1.3 1.2 . 9 
Escalation = dns = _ * ae = ‘i ao) 2 6.6 = 6 3 
Other cost reimbursable 82.9 300.4 83.7 760.2 80.0 1692.5 80.3 2713.6 72.2 2885.5 40.8 1612.1 20.7 780.7 38.4 1282.2 
Cost-no-fee J 3 1.2 d1.1 3.4 14 861.4 46.5 1,1 42.9 5 20.8 2 5.6 5 15.0 
Cost-plus-fixed-fee 82.7 299.9 82.4 748.6 76.5 1618.0 78.8 2664.9 71.1 2841.3 40.3. 1591.0 20.5 774.6 37.8 1263.2 
Cost sharing | a J 5 J 3.1 1 2.2 : 1.3 m 3 7 5 | 4.0 
Labor hour a = . 2 J 1.3 A 1.7 J 2.0 ’ J : 7 . 9 
Time and materials 1.6 5.7 1.0 9.5 3 5.5 2 6.6 3 10.8 2 9.4 4 1.1 3 10.1 
Total 100.0 $362.5 100.0 $908.4 100.0 $2113.8 100.0 $3379.6 100.0 $3993.0 100.0 $3951.2 100.0 $3775.4 99.8°$3338.6 


NN: —$——— OOOO wee 


Source: NASA, Annual Procurement Report, FY 1966, p. 64. 
*Less than 0.05 percent. 


4R&D contracts of $10 000 and over and all other contracts of $25 000 and over. 
bpiscrepancy due to rounding. 
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Table 5-14. Value of Direct Awards to Business by Contract Pricing Provision: Six-Month Periods* (Continued) 


(in millions) 
1964 NGS NH Sa OST 8 GR 8 
1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 
Pricing Provision % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount 
oe SSS oe ee ee, ce ee 
Incentive 9.6 $190.3 9.0 $ 209.6 23.4? $ 392.6 22.1 $ 497.2 83.8 $1425.3 64.8 $1521.0 73.3 $1046.6 60.7 $1110.2 41.4 $ 625.2 
Fixed price 9 18.7 3.0 69.5 1.9 31.1 1.8 39.9 2.0 33.7 1.3 30.5 6.1 86.6 2.5 46.3 1.7 25.0 
Cost reimbursable 8.7 1716 60 140.1 216° 361.5 20.3 457.3 81.8 1391.6 63.5 1490.5 67.2 960.0 58.2 1063.9 39.7 600.2 
Other fixed price 12.7 251.8 99 229.9 15.7 263.2 9.1 204.2 13.4 227.5 8.2 191.5 15.4 219.8 8.2 150.4 10.6 159.6 
Firm 12.7 250.9 9.9 228.9 15.7 263.1 7.7 1728 13.3 2264 81 4.1909 15.3 218.6 8.2 150.0 10.5 158.8 
Redeterminable ' 9 =* 9 - CF a ah 1.1 *,b a 10 .60—* 23. <5 a 
Escalation = = : 1 * 114 #312 - d  *,b 4 * a a. = Jl 
Other cost reimbursable 717.4 1530.4 80.7 1871.4 60.6 1014.1 68.7 1545.1 3.9 67.0 26.8 628.4 10.7 152.3 30.8 563.4 47.6 718.8 
Cost-no-fee 1.6 31.8 1.0 22:7 V2 20.2 4 9.4 7? 41.4 Jl 1.3 3 4.3 3 5 1.0 14.5 
Cost-plus-fixed-fee 75.8 1497.7 79.7. 1848.6 59.3 992.7 68.3 1535.6 3.39 55.4 26.7 627.1 10.3 147.5 30.7 561.9 46.4 701.3 
Cost sharing : 9 doo 12 * : ee ee ee A 2.0 47 2.0 
Labor hour 7 6 J iz, * s * ai ld ns as 5 * a 7 
Time and materials az 3.9 3 6.9 a4 3.9 mt 3,2 4 6.2 3 6.3 6 8.8 2 4.3 3 5.8 
Total 99.9° $1977.0 100.0 $2319.0 99.9° $1674.6 100.0 $2249.7 100.1°$1701.5 100.1°$2347.4 100.0 $1428.0 99.9> $1828.5 99.9% $1510.1 
ae 
41 ncludes contracts of $25 000 and above for FY 1964-1967, and contracts of *Less than 0.05 percent. 
$25 000 and above, plus R&D contracts of $10 000 and above for FY 1961-1963. _  **Less than $0.1 million. 
bDiscrepancy due to rounding. ***T ess than $50 000. 
CProcurement Report for FY 1965 gives $0.3 million for the entire year, but 
report for July 1, 1964, through Dec. 31, 1964, reports $0.9 million for the first Source: NASA, Semiannual Procurement Report, 1961-1967, and Annual 
half of FY 1965 alone. Procurement Report, FY 1961-1968. 


dry 1966 Procurement Report gives $6.6 million for the entire fiscal year, but 
Semiannual Procurement Report for July 1, 1965, through Dec. 31, 1965, gives 
$31.2 million for the first half of FY 1965 alone. 
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NASA HISTORICAL DATA BOOK 


Table 5-15. Total Number of Actions in Direct Awards to Business by Contract Pricing Provisions: Six-Month Periods (Continued) 


(in thousands) . 

















1964 1965 1966 1967 1968 
7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 7/1-12/31 1/1-6/30 
Pricing Provision % Number % Number % Number % Number % Number % Number % Number % Number 
Incentive 48 227 54 375 6.8 341 88 615 10.1 497 11.5 768 158 645 13.1 798 
Fixed price 1.0 47 7 52 1.0 48 9 62 1.0 47 1.5 98 1.3 52 1.3 81 
Cost reimbursable 3.8 180 47 323 5.8 293 7.9 553 91 450 100 670 146 593 11.8 717 
Other fixed price 53.07 2529 54.0 3750 59.9 3011 53.9% 3774 51.1 2519 50.0 3351 S1.2 2087 47.7 2903 
Firm 52.72 2516 54.0 3746 59.3 2979 53.87 3761 50.9 2509 49.8 3335 50.8 2070 47.5 2889 
Redeterminable 2a 11 : 4 1 5 ig 5 J 5 J 8 2 10 Jl 8 
Escalation . 2 = = 5 27 1? 8 S| 5 al 8 2 7 . 6 
Other cost reimbursable 39.9 1905 40.1 2784 30.87 1547 36.1% 2530 35.1 1730 37.1 2486 28.0 1142 36.8 2239 
Cost-no-fee 1.0 47 2.1 143 2.1% 108 1.37 90 2.0 100 1.0 64 7 30. 1. 69 
Cost-plus-fixed-fee 38.7 1848 37.9 2636 28.62 1438 34.84 2434 33.1 1629 36.0 2410 27.3 1110 35.6 2166 
Cost sharing 2 10 J 5 : 1 Bi 6 . 1 i) 12 ’ 2 : 4 
Labor hour 2 14 2 17 A 5 i 3 A 4 ss 2 * 2 af 5 
Time and materials 2.0 95 3 20 24 120 1.2 83 3.6 175 1.4 91 48 197 2.3 138 
Total 100.0 4770 100.0 6946 100.0 5024 100.0 7005 100.0 4925 100.0 6698 100.0 4073 99.9% 6083 


i 


“Discrepancy due to rounding. Source: NASA, Semiannual Procurement Report, 1961-1967, 
and Annual Procurement Report, FY 1961-1968. 
*Less than 0.05 percent 
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State 


Total 


Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Dist. of Col. 
Florida 
Georgia 
Hawaii 

Idaho 

Niinois 
Indiana 

lowa 

Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 

Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 


Amount 


FY 1961 


% of 


37 130 
675 
402 

25 

148 713 
2 567 

3 165 
45 

6 231 

5 063 
2 921 
160 


3 872 
1 055 
679 
32 
79 


12 940 
8 008 
3 889 
1 825 


42 428 


50 

29 

11 893 
1 302 
43 872 
136 


8 136 
337 
200 

11 443 
83 


949 
12 180 
28 


6 830 
99 


705 


Total 


$380 176 100.0 


$939 143 


441 179 


NASA HISTORICAL DATA BOOK 


Table 5-17. Distribution of NASA Prime Contract Awards by States: FY 1961-FY 19684 
(thousands of dollars) 


81 264 
4 227 
5 583 

37 


3 622 

3 796 

34 

10 975 
50 925 
3 352 


8 403 
1 646 
1 898 


18 534 
26 773 
19 737 
5 644 
2927 

93 
70 600 


435 
320 
26 980 
1 696 
§5 301 
1 695 


11 320 
687 
33 

25 291 
243 
98 

2 163 
32109 
37 


112 
13 785 
325 


4618 


FY 1962 
% of 
Amount Total 


100.0 


tn te 


em 2 H 


FY 1963 


% of 
Amount Total 


$2181405 1 


97 068 
2 057 

6 291 
322 

1 098 486 
7 094 
9015 
204 

27 14% 
92 393 
6 025 
124 
1791 
14 837 
2921 

2 548 
898 

82 

185 263 
192 

47 185 
43 463 
9 088 

8 583 
86 

197 104 
70 


484 
585 

55 889 
2916 
97 471 
1 000 


32 268 
1 087 
575 
30 489 
356 
76 
407 

2 301 
54 772 
534 
128 
23 961 
2 516 
538 
12 683 
38 


ai ncludes awards on R&D contracts and awards to educational and nonprofit 
institutions of $10 000 and over and ali other contracts of $25 000 and over, 
excludes awards placed through other Government agencies, awards outside the 
U.S., and actions on the Jet Propulsion Laboratory contracts. 


00.0 


—— ~~] — 


— # FN 
we 


— os 


FY 1964 


% of 
Amount Total 





$3 490 238 1 


146 400 
846 

6 197 
336 

1 663 O71 
12 238 
20 226 
$53 

41 805 
141 568 
6 416 
394 
139 

15 420 
4167 

1 822 
503 
398 
286 257 
197 

69 528 
78 557 
12 023 
23 607 
609 
272 022 
161 

104 

461 

1 103 
62 918 
3 432 
251 099 
3136 
38 

$2 193 
1877 
868 

51 806 
641 
204 

168 

2 490 
148 735 
471 

96 

29 469 
27 354 
959 

45 042 
114 





00.0 


FY 1965 


% of 
Amount Total 


$4103 399 | 


236 890 
1 351 
10 836 
464 

1 875 663 
10 292 
25 156 
807 

50 795 
181 606 
7 447 

} 237 
132 

18 107 
6 710 
seo 

1 806 
967 
355 342 
172 

95 674 
62 296 
12 421 
45 040 
4 310 
171 078 
276 
233 
219 

7 002 
113 435 
7 703 
344 113 
2 023 
74 

$3 013 
6 534 
549 

59 513 
1 608 
345 

63 

1 789 
149 615 
435 
434 

42 805 
$4 679 
575 

77 279 
263 


*Less than 0.05 percent. 


00.0 


— + 
A 


w Oo a 


\o 


— e—— © Hw +H HH H FF 


Amount 


FY 1966 





$4 127 046 


319 163 
2 210 
10077 
233 


1 808 100 


12 518 
28 049 
§ 121 
21 400 
195 840 
4 630 

3 905 
141 

16 032 
6 957 

3 584 

1 202 
659 
338 S511 
169 
112 412 
71 $08 
16 218 
23 703 
5 025 
$§ 229 
47} 
168 
168 

5 960 
67 368 
14 296 
464 665 
2 398 
96 

43 190 
2 $08 
993 

61 894 
976 
262 

85 

1 892 
170 123 
734 
290 

37 504 
61 169 


551 
126 574 
115 


% of 


Total 
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Amount 


FY 1967 


$3 943 466 


241 233 
429 

7 887 
193 


1 562 968 


20 272 
27 980 
6 597 
43 104 
289 210 
4709 

4 698 
36 

11 681 
4578 
3134 

2 951 
685 
272 335 
2 802 
121 555 
72 787 
34 194 
21 294 
3 634 
11 $54 
105 

70 

230 
OST 
82 723 
11,552 
555 609 
1 981 
100 

32 473 
1195 
860 

62 521 
875 
214 

69 

1 $93 
258 128 
1 759 
357 

43 754 
32 224 


32] 
7§ 073 
143 


% of 


Total 





100.0 


6.9 


3.1 
1.8 
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—-— #§ eA t # eH Hr HF 
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Source: NASA, Annual Procurement Report, FY 1968, p. 79. 


FY 1968 


Amount 


3 498 450 


197 651 
225 

7 008 
116 

1 317 953 
34 762 
21 015 
8 301 
78 869 
336 598 
3 487 

3 024 


9 043 

3 649 

5 968 
820 
942 
232 208 
8 535 
125 172 
79 309 
26 628 
23 O11 
1 667 
10 922 
225 
102 
257 

6 501 
2777 
12476 
443 967 
1 568 
13 

27 603 
907 
536 

5$ 317 
544 
109 

113 
964 
234 S15 
1 879 
408 


36 491 
16 364 


100 
47 796 
35 


% of 
Total 


100.0 
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$22 663 323 


Total 


FY 1961-1968 


% of 
Amount Total 


1 356 799 6.0 


12 020 
54 281 


1 726 i 
9916133 43.7 


103 365 
138 402 
21 662 


280 320 LZ 
1 293 203 5:7 


38 987 
13542 


2 239 


97 395 
31 683 
21 856 


8 180 


3 765 j 


1 688 529 tS 


12 067 : 
611 239 2. 
435 665 19 
120 105 
149 990 

15 424 ‘ 
830 937 37 

1 308 J 
677 . 

2 304 * 

28 $37 é 
493 983 2.2 

55 373 


2256097 10.0 


13 937 
321 
260 196 
1§ 132 
4614 
358 274 
§ 326 

1 210 

1 003 
14 14} 
1 060 823 
5 877 

1 825 


234 $99 
194 730 


3 044 * 
389 770 l. 
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FY 1960 FY 1961 FY 1962 FY 1963 FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 

Installation % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount 
Headquarters 34 $116.1 3 §$ 25.3 4 $ 67.7 5 $ 155.1 4 $ 189.0 4 $ 209.0 4 $ 187.1 4 $168.9 11 $ 436.1 
Ames Research Center 2 71 2 11.0 1 14.4 1 28.0 1 47.9 2 80.9 2 77.3 2 86.3 2 78.5 
Electronics Research Center = - _ — — —- — = _ — bi 4.0 . 14.7 i 21.7 1 50.6 
Flight Research Center 1 20 * 1.3 . 2.5 1 i833 * i370 °°" 147 * is4 * 25.5 * 26.2 
Goddard Space Flight Center 23 76.0 21 155.0 14 209.3 9 303.5 8 382.8 10 517.7 9 473.8 9 398.9 11 471.0 
Kennedy Spacecraft Center — — _ - 2 36.9 7 232.0 6 261.3 5 287.2 6 292.6 8 375.0 10 414.2 
Langley Research Center 35 118.5 9 66.9 5 70.8 2 83.4 2 103.9 3 130.8 3 139.6 3 142.7 3 103.6 
Lewis Research Center 5 17.2 3 24.0 2 34.5 7 214.7 8 347.4 6 324.2 5 262.0 5 214.8 4 152.9 
Manned Spacecraft Center ~ = 11 82.1 13 204.8 23 7372 31 1436.0 29 14874 31 1546.7 32 1487.0 30 1233.1 
Marshall Space Flight Center - - 34 257.8 39 595.6 29 949.8 30 1378.1 32 1689.9 31 1587.3 28 1304.9 26 1088.3 
Space Nuclear Propulsion Office — _ - — 2 ' 36.4 3 84.3 2 91.7 2 79.7 2 85.8 2 85.2 2 65.7 
Wallops Station ie a ‘ 1.5 i 11.0 * 1.9 * 130 * 154 * oe 12.7 * 12.5 

Pacific Launch Operations Office — - = 5 = = = = = = rae = = a = a ~ — 

Western Support Office - -0.9 17 130.6 17 266.7 13 412.3 7 329.1 7 346.5 —- _ - — - 

NASA Pasadena _ _ _ _ ~ _ — _ _ = = = 7 337.2 1 327.3 _ - 
Total 100 $336.7 100 $755.5 100 $1550.6 100 $3230.55 100 $4593.9 100 $5187.4 100 $5031.6 100 $4650.9 100 $4132.7 


SSS 58 8S 00@(0—_©0 SS SS ee 


* = Less than 0.05%. 
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Table 5-19. Value of Awards by Installation 





(in millions) 





Source: NASA, NASA Procurement, 1958-1960, and Annual Procurement Report, FY 1961-1968. 
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186 NASA HISTORICAL DATA BOOK 
Table 5~20. NASA’s Active Prime Contracts of $25 Million and Over (Continued) 
(contracts under which work was being performed as of June 30, 1968) 
FY 1968 Cumulative 
Procuring Contract Obligations Obligations 
Contractor Contract Description Installation Number (thousands) (thousands) 





International Business Machines Corp. 
Federal Systems Division 


North American Rockwell Corp. 
Rocketdyne Division 


Boeing Co., Aerospace Division 


Philco-Ford Corp. 
Western Develop. Lab. 


Grumman Aircraft Engineering Corp. 


International Business Machines Corp. 
Federal Systems Division 


North American Rockwell Corp. 
Rocketdyne Division = 


Trans World Airlines 


General Electric Co. 
Missile & Space Division 


Bendix Corp. 
Field Engineering Corp. 


TRW Inc. 
TRW Systems Group 


Aerojet-General Corp. 





Fabrication, assembly and checkout of instrument 
units for Saturn I and V vehicles 


Fabrication and delivery of F-1 engines; provide 
supporting services and hardware 


Develop and fabricate Lunar Orbiter spacecraft systems 


Equipment and construction of facilities for integrated 
mission control center at Manned Spacecraft Center 


Design, develop, fabricate and test Orbiting 
Astronomical Observatories 


Design, develop and implement real-time computer 
complex for integrated mission control center at 
Manned Spacecraft Center 


Fabrication and delivery of F-1 engines; provide 
supporting services and hardware 


Provide base support services at Kennedy Space Center 


Design, fabricate, deliver and provide operational 
support for Biosatellites 


Apollo launch support services at Kennedy Space 
Center 


a 


Gemini-Apollo mission trajectory and Apollo 
spacecraft systems analysis program 


Development of nuclear power conversion system 
designed and tested to sustain launch, orbital 
startup and shutdown 


Marshall 
Kennedy 


Marshail 


Langley 


Manned 


Goddard 


Manned 


Marshall 


Kennedy 


Ames 


Kennedy 


Manned 


Lewis 





NAS 8- 14000 


NAS 8-5604 


NAS 1-3800 


NAS 9-1261 


NAS 5-814 


NAS 9-996 


NAS 8- 18734 


NAS 10-1242 


NAS 2-1900 


NAS 10-1600 


~ 


NAS 9-4810 


NAS 5-417 


$ 84 853 


12 635 


7 458 


22 352 


9 849 


24 570 


67 490 


24 587 


21 000 


33 136 


25 650 


6 732 


$ 266 086 


238 742 


152 708 


123 047 


120 202 


113 516 


104 395 


82 002 


81 003 


75 800 


71 966 


70 127 
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188 NASA HISTORICAL DATA BOOK 


Table 5-20. NASA’s Active Prime Contracts of $25 Million and Over (Continued) 
(contracts under which work was being performed as of June 30, 1968) 


| | 


i 


FY 1968 Cumulative 
Procuring Contract Obligations Obligations 
Contractor Contract Description Installation Number (thousands) (thousands) 
North American Rockwell Corp. Design, develop and fabricate H~1 liquid-propellant Marshall NAS 7-190 § 1460 $ 44010 
Rocketdyne Division rocket engine 
Collins Radio Co. Design and fabricate S-band tracking data equipment Goddard NAS 5-9035 1 388 43 994 
Dallas Division and space components for Project Apollo 
United Aircraft Corp. Development of Apollo prototype space suits and Manned NAS 9-3535 9 607 42019 
Hamilton Standard Division portable life support systems 
Radio Corp. of America Service Co. — Operation and maintenance of DAF stations and Goddard NAS 5-3480 13 614 41 296 
support services for DAF network 
Mason-Rust Support services for Saturn IB and Saturn V vehicles Marshall NAS 8-14017 12 045 39 370 
Sperry Rand Corp. Ungineering, operation and fabrication services in Marshall NAS 8-20055 10 286 38 912 
Space Support Division support of Astronics Laboratory, Marshall Space 
Flight Center 
General Dynamics Corp. Manage ment and engineering services in support Lewis NAS 3-8711 24 340 38 475 
Convair Division of Centaur program 
Bendix Corp. Operation, maintenance and logistic support of Goddard NAS 5-9968 11 382 36 633 
Field Engineering Corp. Space Tracking and Data Acquisition Network 
LTV Aerospace Corp. Provide administrative and management services Kennedy NAS 10-1113 10 057 35 918 
LTV Range Systems Division at Kennedy Space Center 
TRW Inc., TRW Systems Group Design, develop, fabricate and test Pioneer spacecraft Ames NAS 2-1700 2013 34 843 
North American Rockwell Corp. Provide industrial facilities for Saturn IB and Marshall NAS 8-5609 =151 34 692 
Rocketdyne Division Saturn V vehicles 
North American Rockwell Corp. Production of H-1 liquid propellant rocket engine Marshall NAS 7-162 100 31 813 


Rocketdyne Division 


and supporting supplies and services 


ee ene 
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cet eek oe Ei Se a a 


Contractor FY 1962 


a Ea a a Se 


North American Rockwell Corp.? 
McDonnell Aircraft Co., Inc.> 
Douglas Aircraft Co., Inc. 
Aerojet-General Corp. 

United Aircraft Co. 

Chrysler Corp. 

General Dynamics Corp. 
Ling-Temco-Vought, Inc. 

Grumman Aircraft Engineering Corp. 
General Electric Co. 

Boeing Co. 

International Business Machines Corp. 
Radio Corp. of America 

Bendix Corp. ~ 
General Motors Corp. — 


Coro menrn ana nt wWNH 


— 


I 


4North American Aviation, Inc. until FY 1967. 


Source: NASA, Annual Procurement Report, FY 1962-1968. 
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Table 5-21. Ranking of NASA’s Top Ten Contractors 


FY 1963 


Mn OW hb N 


FY 1964 FY 1965 FY 1966 
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1 
4 


oh A 
| 


bMerged to form McDonnell Douglas Corporation. 


FY 1967 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


of. 


52: 


53. 


54. 


53: 


356. 


Contractor and Place 
of Contract Performance* 


Air Products & Chemicals Inc. 
Allentown, Pa. 
Westinghouse Electric Corp. 
Baltimore, Md. 
Ampex Corp. 
Huntsville, Ala. 
Avco Corp. 
Wilmington, Mass. 
Thiokol Chemical Corp. 
Elkton, Md. 
Telecomputing Corp. 
San Diego, Calif. 
Sullivan Long & Hagerty 


Birmingham, Ala. 

Documentation Inc. (S) 
Bethesda, Md. 

Spaco Inc. (S) 


Huntsville, Ala. 

Sperry Rand Corp. 
Great Neck, N.Y. 

Minneapolis Honeywell Regulator Co. 
Minneapolis, Minn. 

Bell Aerospace Corp. 
Buffalo, N.Y. 

Motorola Inc. 
Scottsdale, Arizona 

Roediger Construction Inc. 
Cleveland, Ohio 

Algernon Blair, Inc. (S) 
Montgomery, Ala. 

Garrett Corp. 
Los Angeles, Calif. 

Packard Bell Electronics Corp. 
Los Angeles, Calif. 

Swenson, Carl N., Co. 
San Jose, Calif. 

American Telephone & Telegraph Co. 
Washington, D.C. 


Rank in 
FY 1962 


38 


34 


44 


37 


88 


82 


67 


36 


41 


23 


22 


52 


24 


42 


NASA HISTORICAL DATA BOOK 


Table 5-22. Top One Hundred Contractors: FY 1963 (Continued) 


Net Value of Awards® 





Thousands 
of Dollars 


3 893 


3 820 


3 765 


3 700 


3 690 


3 632 


3315 


3 416 


3 374 


3 210 


3.175 


3 096 


3 057 


3 000 


2 952 


2937 


2777 


2 743 


2 697 


Percentage 
of Total 


37: 
58. 
39. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
12, 
73. 
74. 


13: 


Contractor and Place 
of Contract Performance 


Calumet & Hecla, Inc. 
Bartlett, Ill. 

Pearce & Gresham Co. (S) 
Decatur, Il. 

Ball Bros. Research Corp. 
Boulder, Colorado 

Thompson-Ramo-Wooldridge Inc. 
Cleveland, Ohio 

Control Data Corp. 
Minneapolis, Minn. 

Piracci Construction Co. Inc. (S) 
Baltimore, Md. 

Doyle & Russell Inc. 

- Norfolk, Va. 

Noble Co. (S) 
Oakland, Calif. 

Vitro Corp. of America 
Silver Spring, Md. 

Kaiser Engineers 
Oakland, Calif. 

Electronic Associates, Inc. 
Long Branch, N.J. 

Northrop Corp. 
Hawthorne, Calif. 

Western Electric Inc. 
New York, N.Y. 

Sverdrup & Parcel & Associates, Inc. 
St. Louis, Mo. 

Canoga Electronics Corp. (S) 
Van Nuys, Calif. 

Consolidated Electrodynamics Corp. 
Arlington, Va. 


Spacecraft, Inc. (S) 
Huntsville, Ala. 

Wyle Laboratories (S) 
Huntsville, Ala. 

Scientific Data Systems (S) 


Santa Monica, Calif. 


Rank in 
FY 1962 


33 


39 


30 


45 
95 


50 


69 
63 
19 


53 


13 


eT 


Net Value of Awards® 


Thousands 
of Dollars 


2 687 


2 673 


2593 


2 556 


2 457 


2 422 


2 273 


Ze2et 


2 187 


2144 


2 045 


1958 


1 930 


1928 


1 897 


1 764 


1 762 


1 696 


1 639 





Percentage 
of Total 
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10. 


11. 


19: 


13. 


14. 


LS; 


16. 


17. 


18. 


Contractor and Place 
of Contract Performance® 


Total Awards to Business 


North American Aviation, Inc. 
Downey, Calif. 
McDonnell Aircraft Corp. 
St. Louis, Mo. 
Douglas Aircraft Co., Inc. 
Santa Monica, Calif. 
Boeing Co. 
New Orleans, La. 


Grumman Aircraft Engineering Corp. 


Bethpage, N.Y. 
General Dynamics Corp. 
San Diego, Calif. 

General Electric Co. 
Daytona Beach, Fla. 
Aerojet-General Corp. 
Sacramento, Calif. 
Chrysler Corp. 
New Orleans, La. 


International Business Machines Corp. 


Rockville, Md. 
Radio Corporation of America 
Princeton, N.J. 
Bendix Corp. 
Owings Mills, Md. 
General Motors Corp. 
Milwaukee, Wis. _ 
Brown Engineering Co., Inc. 
Huntsville, Ala. 
Lockheed Aircraft Corp. 
Sunnyvale, Calif. 
Thompson-Ramo-Wooldridge Inc. 
Redondo Beach, Calif. 
United Aircraft Corp. 
West Palm Beach, Fla. 
Philco Corp. 
Palo Alto, Calif. 


Rank in 
FY 1963 


12 
ll 
13 
24 
16 


17 


21 


NASA HISTORICAL DATA BOOK 


Table 5-23. Top One Hundred Contractors: FY 1964 


Net Value of Awards? 
Thousands Percentage 
of Dollars of Total 
3 521 095 100.00 

917 244 26.05 
267 623 7.60 
250 306 7.11 
197 067 5.60 
156 393 4.44 
148 200 4.21. 
143 562 4.08 
135 776 3.86 
99 414 2.82 
85 627 2.43 
49 815 1.42 
41 886 1.19 
41 886 1.19 
41 566 1.18 
39 019 1.11 
38 995 1.11 
36 729 1.04 
35 690 1.01 





19. 


20. 


pale 


22; 


23. 


24. 


25. 


26. 


27: 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Contractor and Place 
of Contract Performance® 


Raytheon Co. 
Bedford, Mass. 
Ling-Temco-Vought, Inc. 
Dallas, Tex. 
Union Carbide Corp. 
Fontana, Calif. 
Hayes International Corp. 
Birmingham, Ala. 
Blount Brothers Construction Co. 
Montgomery, Ala. 
Control Data Corp. 
Minneapolis, Minn. 
Hughes Aircraft Co. 
Culver City, Calif. 
Kollsman Instrument Corp. 
Elmhurst, N.Y. 
Mason-Rust 
Lexington, Ky. 
Sperry Rand Corp. 
Great Neck, N.Y. 
Ingalls Iron Works Co. 
Birmingham, Ala. 
Radiation, Inc. 
Melbourne, Fla. 
Fairchild Stratos Corp. 
Hagerstown, Md. 
Federal-Mogul-Bower Bearings, Inc. 
Los Alamitos, Calif. 
Air Products & Chemicals, Inc. 
Allentown, Pa. 
Ernst/Smith Joint Venture 
Orlando, Fla. 
Republic Aviation Corp. 
Farmingdale, N.Y. 
Northrop Corp. 
Hawthorne, Calif. 
Belicomm, Inc. 
Washington, D.C. 


Rank in 
FY 1963 


28 


15 


22 


20 


61 


18 


34 


19 


47 


35 


37 


38 


25 


68 


31 





Net Value of Awards? 
Thousands Percentage 
of Dollars of Total 

23 422 67 
21 545 61 
20 100 57 
18 715 53 
17 005 48 
16 940 48 
14 907 42 
13 584 "39 
11 916 34 
11 797 34 
11 385 32 
10 797 31 
10 412 .30 
10 337 29 
10 9020 28 

9 847 .28 

9 286 .26 

9 187 .26 
8 670 25 
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196 NASA HISTORICAL DATA BOOK 


Table 5-23. Top One Hundred Contractors: FY 1964 (Continued) 








Net Value of Awards® Net Value of Awards? 
Contractor and Place Rank in Thousands Percentage Contractor and Place Rankin Thousands Percentage 
of Contract Performance FY 1963 — of Dollars of Total of Contract Performance FY 1963 of Dollars of Total 
I ee 
75. Data Control Systems, Inc. — (S) _ 2 379 .07 Engineering, Inc. (S) - 1 576 .04 
Danbury, Conn. Cambridge, Mass. 
76. Motorola, Inc. 50 2 310 .07 89. Systems Engineering Labs., Inc. (S) — 1 575 .04 
Scottsdale, Ariz. Fort Lauderdale, Fla. 
77. Beckman Instruments, Inc. - 2 304 07 90. Memorex Corp. (S) - 1 556 .04 
Richmond, Calif. Santa Clara, Calif. 
78. Geophysics Corp. of America (S) 100 2 242 .06 91. Zia Company, The ~— 1527 .04 
Bedford, Mass. Los Alamos, N. Mex. 
79. Gulton Industries, Inc. 97 2 230 .06 92. Textron Electronics, Inc. 85 1 516 .04 
Hawthorne, Calif. New Haven, Conn. 
80. Blaw-Knox Co. — 2 043 .06 93. Xerox Corp. = 1 457 04 
Pittsburgh, Pa. Birmingham, Ala. 
81. Consolidated Systems Corp. 78 1953 .06 94. Cleveland Electric INuminating — 1 450 .04 
Monrovia, Calif. Cleveland, Ohio 
82. Perkin-Elmer Corp., The - 1 942 .06 95. Canoga Electronics Corp. (S) 71 1 412 .04 
Norwalk, Conn. Van Nuys, Calif. 
83. Whittaker Corp. 43 1 887 OS 96. Associated Builders Corp. (S) — 1 408 .04 
Van Nuys, Calif. Cleveland, Ohio 
84. Electro Optical Systems, Inc. 84 1 808 .05 - 97. Radiation Service Co. ~ 1 396 .04 
Pasadena, Calif. Melbourne, Fla. 
85. Aluminum Co. of America - 1 766 .05 98. Schjeldahl, G. T. Co. (S) _ 1 395 .04 
Rome, N.Y. Northfield, Minn. 
86. Goodyear Aerospace Corp. — t 648 05 99. Hewlett-Packard Co. — 1 377 .04 
Akron, Ohio | Palo Alto, Calif. 
87. Space Craft, Inc. (S) 73 1 589 .05 100. American Optical Co. - 1 371 .04 
Huntsville, Ala. Pittsburgh, Pa. 
88. American Science & Other 324 521 9.22 
aAwards during year include awards on several contracts which have different CCombines awards to Space Technology Laboratories, Inc., and Thompson-Ramo- 
principal places of performance. The place shown is that which has the largest amount of Wooldridge Inc. 
awards. : as 
bpata for individual companies include awards on R&D contracts of $10 000 and (S) Indicates small business. 
over and on all other contracts of $25 000 and over. Source: NASA, Annual Procurement Report, FY 1964. 
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Table 5-24. Top One Hundred Contractors: FY 1965 (Continued) 


6 


Net Value of Awards® Net Value of Awards? 
Contractor and Place Rankin Thousands Percentage Contractor and Place Rankin Thousands Percentage 
of Contract Performance FY 1964 — of Dollars of Total of Contract Performance FY 1964 — of Dollars of Total 
i a SSS 
38. Republic Aviation Corp. 35 7 §37 18 57.  Electro-Mechanical Research, Inc. 47 4615 ll 
Farmingdale, N.Y. Sarasota, Fla. 
39. Thiokol Chemical Corp. 69 7441 18 58. Vitro Corporation of America 72 4 435 11 
Brunswick, Ga. Huntsville, Ala. 
40. Northrop Corporation 36 7 297. 18 59. Dynamic Corporation of America - 4 358 1 
Hawthorne, Calif. Garden City, N.Y. 
41. Garrett Corp. 57 7179 17 60. Minnesota Mining & Mfg. Co. —- 4 257 10 
Los Angeles, Calif. Camarillo, Calif. 
42. Scientific Data Systems 53 6 800 16 61. Graham Engineering Co. (S) - 4 063 10 
Santa Monica, Calif. | Houston, Tex. 
43. American Machine & Foundry Co. 66 6 614 16 62. Brown/Northrop (joint venture) = 4 060 10 
York, Pa. | Houston, Tex. 
44. Dynatronics, Inc. (S) - 6 436 16 63. Beckman Instruments, Inc. 77 3 997 10 
Orlando, Fla. Fullerton, Calif. 
45. Spaco, Inc. (S) 46 6 308 “PS 64. Computer Control Co. — 3 908 .09 
Huntsville, Ala. Framingham, Mass. 
46. Avco Corp. Sz 6 299 15 65. Wolf Research & Develop. Corp. (S) — 3 882 .09 
Wilmington, Mass. Houston, Tex. 
47. Electronic Associates, Inc. 63 6 025 1S 66. Clark David Co., Inc. _ 3 839 .09 
West Long Branch, N.J. Worcester, Mass. 
48. Motorola, Inc. 76 5 830 14 67. Taag Designs, Inc. (S) _ 3 790 .09 
Scottsdale, Ariz. College Park, Md. 
49. Sanders Associates, Inc. cs 5 830 14 68. Zia Company 91 3 779 09 
Nashua, N.H. Las Cruces, N.M. 
50. Federal-Mogul-Bower Bearings, Inc. 32 5 603 14 69. Allis-Chalmers Manufacturing Co. - 3 701 .09. 
Los Alamitos, Calif. Milwaukee, Wisc. 
51. Documentation, Inc. (S) 39 § 240 13 70. Pennsalt Chemical Corp. — 3 559 09 
Bethesda, Md. Various 
52.  Blount/Chicago Bridge Goint venture) _ 5178 13 71. Consolidated Systems Corp. 81 3 555 .09 
Sandusky, Ohio Monrovia, Calif. 
53. Ball Bros. Research Corp. 43 5 036 kz 72. Calumet & Hecla, Inc. _ 3 418 08 
Boulder, Colorado Bartlett, Il. 
54.  Keltec Industries (S) _ 4 749 mel 73. Aero Spacelines, Inc. (S) — 3 387 .08 
Alexandria, Va. Van Nuys, Calif. 
55. Ampex Corp. 48 4 747 All 74. MSI Corporation — 3 386 .08 
Redwood City, Calif. Greenbelt, Md. 
56. Norair Engineering Corp. _ 4736 Al 75. Bell Aerospace Corp. 49 3 328 .08 


Greenbelt, Md. 





Buffalo, N.Y. 
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Table 5-25. Top One Hundred Contractors: FY 1966 


Net Value of Awards? Net Value of Awards® 








Contractor and Place Rankin Thousands Percentage Contractor and Place Rankin Thousands Percentage 
of Contract Performance FY 1965 — of Dollars of Total of Contract Performance FY 1965 — of Dollars of Total 
ae es a a ES 
Total Awards to Business 4 087 679 100.00 19. Hayes Internationa! Corp. 21 28 111 .69 
Birmingham, Ala. 
1. North American Aviation, Inc. i 1 128 928 27.61 20. Philco Corp. 20 25 445 .62 
Downey, Calif. Houston, Tex. 
2. Grumman Aircraft Engineering Corp. 3 381 152 9.32 21. Brown Engineering Co. 19 24 303 59 
Bethpage, N.Y. Huntsville, Ala. 
3. Boeing Co. 2 313 682 7.67 22. Hughes Aircraft Co. 23 22 365 55 
New Orleans, La. Culver City, Calif. 
4. Douglas Aircraft Co., Inc. 4 259 697 6.35 23. Honeywell, Inc. 22 22 238 54 
Santa Monica, Calif. St. Petersburg, Fla. 
5. General Electric Co. 5 235 652 5.76 24. Union Carbide Corp. 26 19 735 48 
Huntsville, Ala. Sacramento, Calif. , 
6. General Motors Corp. 12 123 278 3.02 25. Collins Radio Co. 18 16 968 42 
Milwaukee, Wisc. Richardson, Tex. 
7.  Int’l Business Machines Corp. 7 108 181 2.65 26. Fairchild Hiller Corp. d 15 252 37 
Huntsville, Ala. Farmingdale, N.Y. 
8. Aerojet-General Corp. 8 100 494 2.46 27. Mason-Rust 29 12 156 .30 
Sacramento, Calif. New Orleans, La. 
9. General Dynamics Corp. 9 92 076 225 28. Thiokol Chemical Corp. 39 11 514 28 
San Diego, Calif. Denville, N.J. 
10. Chrysler Corp. 11 83 481 2.04 29. Vitro Corporation of America 58 11 243 28 
New Orleans, La. Huntsville, Ala. 
11. Bendix Corp. 13 78 030 1.91 30. Air Products & Chemicals, Inc. 37 10 278 25 
Owings Mills, Md. Long Beach, Calif. 
12. McDonnell Aircraft Corp. 6 52 316 1.28 31. Trans World Airlines, Inc. 25 10 227 25 
St. Louis, Mo. Kennedy Space Center, Fla. 
13. Radio Corporation of America 10 51 343 1.26 32. Control Data Corp. 32 10 137 25 
Huntsville, Ala. Minneapolis, Minn. 
14. TRW Inc. 14° 49 886 1.22 33. Northrop Corp. 40 9 704 24 
Redondo Beach, Calif. Huntsville, Ala. 
15. Lockheed Aircraft Corp. 17 44 541 1.09 34.  Bellcomm, Inc. 33 9 685 24 
Sunnyvale, Calif. Washington, D.C. 
16. United Aircraft Corp. 15 40 703 1.00 35. Westinghouse Electric Corp. 30 9518 ins 
West Palm Beach, Fla. Baltimore, Md. 
17. Sperry Rand Corp. 16 29 540 ae 36. Spaco, Inc. (S) 45 8 391 21 
Huntsville, Ala. Huntsville, Ala. 
18. LTV Aerospace Corp. 27 28 763 .70 37. Brown/Northrop (joint venture) 62 7 394 18 


Dallas, Tex. 


Houston, Tex. 
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Table 5-25. Top One Hundred Contractors: FY 1966 (Continued) 








—_ — 


Net Value of Awards® Net Value of Awards® 
Contractor and Place Rankin Thousands Percentage Contractor and Place Rankin Thousands Percentage 
of Contract Performance* FY 1965 — of Dollars of Total of Contract Performance® FY 1965 of Dollars of Total 
76. David Clark Co., Inc. 66 2771 07 89. GCA Corp. = 2142 -05 
Worcester, Mass. Bedford, Mass. 
771. Systems Engrg. Laboratories, Inc. (S) 78 2701 .07 90. Astrodata, Inc. (S) ~ 2 094 -05 
Ft. Lauderdale, Fla. Anaheim, Calif. 
78. Consolidated Electrodynamics Corp. 80 2 666 07 91. Minnesota Mining & Mfg. Co. 60 2 029 05 
Pasadena, Calif. Camarillo, Calif. 
79. | Electro-Mechanical Research, Inc. $7 2 624 .06 92. Arinc Research Corp. —~ 2 006 OS 
College Park, Md. Huntsville, Ala. 
80. Norair Engineering Corp. 56 2 476 .06 93. Computer Application, Inc. - 1 984 05 
Greenbelt, Md. New York, N.Y. 
81. Texas Instruments, Inc. _ 2 456 .06 94. Chesapeake & Potomac Telephone Co. _ 1 979 .O5 
Dallas, Tex. Greenbelt, Md. 
82.  Cryovac, Inc. 2 321 -06 95. Bell Aerospace Corp. id 1971 .05 
Houston, Tex. Buffalo, N.Y. 
83. Air Reduction Co. es 2313 06 96. Litton Industries, Inc. $7 1915 05 
Buena Fark, Cabl Beverly Hills, Calif. 
Pe, ee ee. ~ 2x80 ve 97. | Marion Power Shovel Co. 90 1 844 05 
Cleveland, Ohio Marion. Ohio 
85. Carl N. Swenson Co. 91 2 194 .05 ; 
Mountiin Views Call 98. Consultants & Designers, Inc. 93 1 812 .04 
86. Wolf Research & Develop. Corp. (S) 65 2 188 05 Arlington, Va. 
Arlington, Va. 99. Marquardt Corp. — 1 767 .04 
87. Virginia Electric Power Co. 88 2181 05 Van Nuys, Calif. 
Hampton, Va. 100. Kollsman Instrument Corp. - 1711 .04 
88. Washington Tech. Assocs.,Inc. (S) 84 2 146 OS Syosset, N.Y. 
Rockville, Md. Other 373 601 9.14 


a a a a 


dpata for current year include awards to Republic Aviation Corp., now a division of 
Fairchild Hiller Corp. For Fiscal Year 1965, these companies ranked 25th ona combined 
basis. 


awards during year include awards on several contracts which have different 
principal places of performance. The place shown is that which has the largest amount 
of awards. 

BData for individual companies include awards on R&D contracts of $10 000 and 
over and on all other contracts of $25 000 and over. 

CRiank of TRW Space Laboratories, a division of TRW Inc. 


(S) Indicates small business. 


Source: NASA, Annual Procurement Report, FY 1966. 
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38. 
39. 
40. 
41. 
42. 
43, 
44. 
45. 
46. 
47, 
48. 
49. 
50. 
51. 
52. 


53. 


54. 
55. 


56. 


Contractor and Place 
of Contract Performance* 
Vitro Corporation of America 

Huntsville, Ala. 
Bell Aerospace Corp. 
Buffalo, N.Y. 
Northrop Corp. 
Huntsville, Ala. 
Hayes International Corp. 
Birmingham, Ala. 
Control Data Corp. 
Minneapolis, Minn. 
Graham Engineering Co., Inc. (S) 
Houston, Tex. 
Scientific Data Systems 
Greenbelt, Md. 
Spaco, Inc. (S) 
Huntsville, Ala. 
Ball Brothers Research Corp. 
Boulder, Colo. 
Dow Chemical Co. 
Titusville, Fla. 
ILC Industries, Inc. 
Dover, Del. 
Documentation, Inc. 
College Park, Md. 
Warrior/Natkin/Nat’l. Electric 
Houston, Tex. 
Sanders Associates, Inc. 
Nashua, N.H. 
Zia Company 
Las Cruces, N.M. 
Space-General Corp. 
El Monte, Calif. 
Management Services, Inc. 
Huntsville, Ala. 
Basic Construction Co. 
Hampton, Va. 
Allis-Chalmers Manufacturing Co. 
Milwaukee, Wisc. 


Rank in 
FY 1966 


29 
95 
33 
19 
32 
41 
40 
36 
44 
58 
50 


45 


53 
52 
42 


43 


70 
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Table 5-26. Top One Hundred Contractors: FY 1967 (Continued) 





Net Value of Awards? 
Thousands Percentage 
of Dollars of Total 

8 988 23 
8 877 23 
8 815 23 
7 289 19 
7111 18 
7 109 18 
7 080 18 
6 785 18 
6 648 17 
6 471 17 
6 336 16 
5 880 15 
5 776 15 
5 626 15 
5 096 A3 
5 007 13 
4 745 12 
4737 2 
4731 12 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


Tk: 


12 


73. 


74. 


19s 


Contractor and Place 
of Contract Performance 
Southern Bell Telephone Co. 

Huntsville, Ala. 
American Tel. & Tel. Co. 
Greenbelt, Md. 
American Science & Engrg., Inc. 
Cambridge, Mass. 
Aero Spacelines, Inc. 
Van Nuys, Calif. 
Gillmore-Olson Co. 
Cleveland, Ohio 
Perkin-Elmer Corp. 
Norwalk, Conn. 
Western Union Telegraph Co. 
Washington, D.C. 
Computer Application, Inc. 
New York, N.Y. 
Wolf Research & Develop. Corp. 
Arlington, Va. 
Computing & Software, Inc. 
Greenbelt, Md. 
Electronic Associates, Inc. 
West Long Branch, N.J. 
Pacific Crane & Rigging Co. 
Kennedy Space Center, Fla. 
Lawrence, J. H. Co. 
Greenbelt, Md. 
Ampex Corp. 
Redwood City, Calif. 
Avco Corp. 
Wilmington, Mass. 
Electro Optical Systems, Inc. 
Pasadena, Calif. 
Air Reduction Co. 
New Orleans, La. 
Communications Satellite Corp. 
Andover, Me. 
Int’l. Tel. & Tel. Corp. 
Fort Wayne, Ind. 


(S) 
(S) 


(S) 


(S) 


(S) 


Rank in 
FY 1966 


61 


66 


75 


93 


86 


71 


59 


48 


56 


Si 


57 


83 


67 





Net Value of Awards® 
Thousands Percentage 
of Dollars of Total 

4 432 Al 
4 397 11 
4175 Al 
3 631 .09 
3 602 09 
3 546 .09 
3472 .09 
3 461 .09 
3 360 09 
3 337 .09 
3 312 09 
3 234 .08 
3 226 .08 
3 176 .08 
3 049 .08 
2 896 .O7 
2 754 .O7 
2 745 .O7 
2 651 07 
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Table 5-27. Top One Hundred Contractors: FY 1968 











Net Value of Awards? Net Value of Awards? 
Contractor and Place Rank in Thousands Percentage Contractor and Place Rank in Thousands Percentage 
of Contract Performance* FY 1967 of Dollars of Total | of Contract Performance FY 1967 of Dollars of Total 
Total Awards to Business 3 446 703 100.00 | 19. Trans World Airlines, Inc. 19 25 275 73 
| Kennedy Space Center, Fla. 
1. North American Rockwell Corp. 1 838 734 24.33 3 20. Federal Electric Corp. 26 21 998 64 
Downey, Calif. Kennedy Space Center, Fla. 
2. Grumman Aircraft Engrg. Corp. 2 394 138 11.43 | 21. Catalytic-Dow (joint venture) - 18 836 55 
Bethpage, N.Y. | Kennedy Space Center, Fla. 
3. Boeing Co. 3 296 683 8.61 | 22. United Aircraft Corp. 16 18 084 52 
New Orleans, La. Windsor Locks, Conn. 
4. McDonnell Douglas Corp. 4 209 001 6.06 23. Brown Engineering Co., Inc. 23 16 336 47 
Santa Monica, Calif. Huntsville, Ala. 
5. General Electric Co. 6 190 723 5.53 24. Honeywell, Inc. 21 15 749 46 
Daytona Beach, Fla. St. Petersburg, Fla. 
6. Int’l. Business Machines Corp. 5 147 653 4.28 25. Control Data Corp. 42 15 518 45 
Huntsville, Ala. Minneapolis, Minn. 
7. Bendix Corp. 7 123 832 3.59 26. Northrop Corp. 40 15 378 .45 
Owings Mills, Md. Huntsville, Ala. 
8. Aerojet-General Corp. 8 67 073 1.95 27. Union Carbide Corp. 25 15 345 45 
Sacramento, Calif. Sacramento, Calif. 
9. Radio Corporation of America 12 63 212 1.83 28. Brown/Northrop (joint venture) 33 14 522 42 
Princeton, N.J. Houston, Tex. 
10. Chrysler Corp. 9 62 627 1.82 29. General Precision Systems, Inc. 20 12 424 36 
New Orleans, La. Houston, Tex. 
11. General Dynamics Corp. 11 54 444 1.58 30. Mason-Rust 30 12 094 35 
San Diego, Calif. New Orleans, La. 
12. TRW Inc. 13 52 395 1.52 31. Computer Sciences Corp. 27 11 796 34 
Houston, Tex. Huntsville, Ala. 
13. General Motors Corp. i0 46 838 1.36 32. Garrett Corporation 36 10 661 31 
Milwaukee, Wisc. Los Angeles, Calif. 
14. LTV Aerospace Corp. 14 42 705 1.24 33. Bellcomm, Inc. 35 10 000 29 
Dallas, Tex. Washington, D.C. 
15. Lockheed Aircraft Corp. 15 40 460 1.17 34. Hughes Aircraft Co. 22 9 675 28 
Houston, Tex. Culver City, Calif. 
16. Philco-Ford Corp. 18 31 969 93 35. Comm. Satellite Corp. 74 8 460 25 
Houston, Tex. Andover, Me. 
17. Sperry Rand Corp. 17 31 823 92 36. ILC Industries, Inc. 48 8 085 23 
Huntsville, Ala. Dover, Del. 
18. Martin Marietta Corp. 24 26 791 78 37. Vitro Corporation of America 38 7 513 22 


Denver, Colo. 


Huntsville, Ala. 


——s ee 


i 








90° OI ~ 
90 Let T 
90° SEZ 72 
LO S87 Z 
LO ECV TZ 
LO" O9P 
LO’ COS 7 
80 TL9 TZ 
80° O8l¢ 
60° 0S67 
60° 196 7 
60° 0L6 7 
60° 680 € 
60° 80T ¢ 
60" CITE 
60° LLTE 
1 OTE € 
OT OEE E 
as OS9€ 
ine 699 € 
[B30 Jo sreyjod jo 
odejusd1eg spuesnoy | 
gSPIEMY JO onfEA 18N 


LOC 


L6 


L9 


8L 


Ls 


L961 Ad 
ul yURY 


ONO ‘PUrIaA2ID 


"OE SsuTeUTUINTT] “99T PURISAMID “9 IT ZOL € 
"BA ‘UO}dWIeHY 

"dio7 ean uloysam = SLL Iv OZLE 
"tA ‘eUpuexaly 

(S) ‘ouy ‘saliysnpuy f§ “pL ral 600 + 


“puy ‘suAeM 104 
*di0oD ‘J2L FPL LIU «EL 





"RI .J ‘19]U9D adedg Apouusy ae LEO r 
OD UOHINIYsUOD STVATRIED “ZL 
"PW ‘1]9qQuaerI cv LLIv 
(S) OD ‘Hf “SOUBIMET TL 
‘WyeD ‘wrayeuy a 96P 
‘OUT ‘IODUIODD «= “OL 
"TN ‘Youerg SucT ysaM vl LIL 
‘OUI ‘SOJELOSsSY STUOIS[Y—*69 
“sseW *O10g9[NV vl I7L vp 
“OU] ‘SJUSUINIJSU] SPXOT “gg 
"tA ‘UOWsUTTY ST T€ézw$ 
"dio, ‘dojaaag ¥% YyoIeasay JOM “19 
‘xa “UOJsnNoY ST vee S 
‘diog uonsafeuAq “99 
‘EJ ‘19}U9, soedg Apsuusy st ZOE S 
09 “IL Wg Ulsyynog = “$9 
“PIN “Hequvel:y st 60€ S 
“OD [A] DeUI0}0g ® ayeodesoyD =“ 
“AN SHI0X MON oT pO S 
‘duy ‘uoT}eolddy sajnduioy = *¢-9 
 *xay ‘uo snoy oT LOS § 
(§) ‘oul “OD SulsduTsuq uleyeIn §=*79 
"JED ‘sANN ueA ST 6£0 9 
(S) ‘QU ‘souT[azoeds o12W = “19 
"Bry ‘YOIMSUNIG 8T T6Z 9 
"dio- [eowseyD Joyo, 09 
*JITRD ‘eomuo0yp ejyues 61 ILv9 
SUID}SAS BEG DWUSIOG §=—*ES 
“PIN “1equssIn 
OO PL B T8L Uenouy = “BS 0c LyL9 
‘Xap “UOISNOY 
OU] ‘SOOIAISG NYUayoeA = “LS IZ OLE L 
pooURUllOjIag JOVIJUOD Jo [e100], Jo sIeyJoq jo 
soRg puke 10}9eI]U0Z ode} Ud0INg spursnol] 
gsPremy Jo on[eA JON 


(PENUNUOD) 996 A :810}9RIIUOD poIpuny suQ do] *147-S a1qeL 


INANAMNOOUd VSVN 


TP 


6£ 


£6 


OP 


c9 


99 


IS 


8c 


pS 


TL 


cs 


LL 


SP 


6P 


6S 


be 


ce 


L961 AA 
ul yuRY 


ery “weysuruig 

*dioy euoijzeulsjuy saAey 
“AN ‘oTeyng 

"dioz adedsoley [Jog 
UUT] ‘UOSUTyD IN 

'O-D “3JW F SuTUT e}OsoUUT 
“PIN “Aled SS9110D 

"OU] ‘s}USUINIJSU] UOjSSM 
‘ALD “ospiyyON 

"OU ‘OUAPETS TL 
‘O]0D “s9pfnog 

‘dio Yyorvesoy sisyioIg [eq 
“uU0Z) “YJPMION 

*d1o%) 1OW]q-ulyI0d 
“PW ‘319quae15 

‘OU] SaTeMIOS 32 suljndurog 
"HN ‘enyseny 

‘ou ‘soJBLOsSsy slopues 
"eg ‘UMOJWSIILY 

“Uy “STROIUISY) Y sjonpolg ry 
"ery “op[tasjuny 

"OU ‘SODIAIOS JUSUIASEUPY] 
"Sse ‘TIOMOT 

*diog OAV 
"WN ‘soondy sey 

‘OD MZ 
"e]q “auMogiaW 

‘uy ‘UOeIpey 
"eTY ‘oTtAsjuny 

(S) ‘dul ‘ooeds 
“PW ‘32eg B89T]0D 

“dioy yoreasay 2 suss}sAg Odsea’T 
“ssv ‘aspliquie.) 
(s) ‘oul 

‘-ZIduq F Vuslog UedISUTYy 
“PA ‘319qUa9I5 

"diod ITT pryome,z 
“PAW ‘Hodiry diyspuetty 

"d102d dLDe[q WNOYsSuTIsoM 


QOURLUIOJIOg JOVIJUOD Jo 
20Ug puv 10}9eIQUOD 


4 


"9S 


"SS 


i 
"CS 
“TS 
‘OS 
“6P 


“8h 


tp 
‘CP 


‘Tt 


‘OP 
"6E 


“SE 


208 


77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 


86. 


87. 


88. 


@aawards during year include awards on several contracts which have different 
principal places of performance. The place shown is that which has the largest amount of 
awards. 

bpata for individual companies include awards on R&D contracts of $10 000 and 


Contractor and Place 
of Contract Performance® 


Textron, Inc. 
Sylmar, Calif. 

Virginia Electric Power Co. 
Hampton, Va. 

Collins Radio Co. 
Richardson, Tex. 

Chicago Bridge & Iron Co. 
Hampton, Va. 

Ampex Coup. 
Redwood City, Calif. 

Potomac Electric Power Co. 
Greenbelt, Md. 

Electro Optical Systems, Inc. 
Pasadena, Calif. 

Western Electric Co., Inc. 
Cape Kennedy, Fla. 

ITT World Communications, Inc. 
New York, N.Y. 

Beckman Instruments, Inc. 
Fullerton, Calif. 

Astrodata, Inc. 
Anaheim, Calif. 

Western Union Int’l., Inc. 
New York, N.Y. 


Rank in 
FY 1967 


87 


70 


72 


83 


98 


100 


over and on all other contracts of $25 000 and over. 
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Table 5-27. Top One Hundred Contractors: FY 1968 (Continued) 


Net Value of Awards 





Thousands 
of Dollars 


2110 


2 109 


2 092 


2 081 


2 023 


1 973 


1 847 


1 803 


1 782 


1 755 


1 702 


1 635 


b 


Percentage 
of Total 


06 
-06 


.06 


OS 
-O5 


.O5 


Contractor and Place 
of Contract Performance* 
Klate Holt Co. (S) 
Houston, Tex. 
Goodyear Aerospace Corp. 
Akron, Ohio 
Western Union Telegraph Co. 
Huntsville, Ala. 
Memorex Corp. 
Santa Clara, Calif. 
Wyle Laboratories 
Hampton, Va. 
Motorola, Inc. 
Scottsdale, Ariz. 
Hazeltine Corp. 
New York, N.Y. 
Systems Engrg. Labs., Inc. (S) 
Ft. Lauderdale, Fla. 
Xerox Corp. 
Kennedy Space Center, Fla. 
Southwestern Bell Tel. Co. 
Houston, Tex. 
Hewlett-Packard Co. 
Palo Alto, Calif. 
A—V Corp. (S) 
Houston, Tex. 
Other 


(S) Indicates small business concerns. 


Rank in 
FY 1967 


89 


63 


96 


80 


Source: NASA, Annual Procurement Report, FY 1968. 





Net Value of Awards? 
Thousands Percentage 
of Dollars of Total 

1 621 05 
1 610 05 
1 $37 .04 
1 528 .04 
1 515 .04 
1 $13 .04 
1 454 .04 
1 440 .04 
1 347 .04 
1 346 .04 
1 315 04 
1 306 04 
261 829 7.60 
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AEC-NASA Space Nuclear Propulsion Office 2... 6.2... eee eee ee teens ee ee 411 
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Pacific Launch Operations Office 2.1... 6 ee ee ee eee eee tee eens 440 
Western Support Office 2.2... cee ee eee ene eens SESE ee eae ee 446 
Jet Propulsion Laboratory <2 i465 446 6o6 665.49 ee We RCNA AR OER EE EE RS He ame Ne RR ER a eee ee 453 
BIAS ONE. nicole he desea os eet Bese ae eh WA eS OR REE ES AH 8B ES ES een Ea 457 
Edwards: Test: Station. 244% 04.62 RSE A Sw BORER SAH Reels PEER EER Oe Se ee ee ee 459 
Table Mountain Observatory ....... 0. eee eee ee ee eee tee ene ee Ee EE ee 460 


ee eee ee 


—————— ee ee 








a 


oo ca a Aces ae [R10], Jo adejUa0Jag se s}uauOduIO7) Ayodolg Jeay JO anyeA 
0 ee ee ee Ayadoig 
1 s[QUUN], pul ULL, J9YIO SoNmoey jeoruyooy 
sia heeieiSieienicei cuted laeastba eee ied apueaeend iacads ssaanisad Geto at 


Ja}U97) YoIeasay souy 


Ty Ga A Ral ee ee DIJO euapeseg VWSVN ‘Jbaq [eos Aq AYWANOY JUIUTIINIOIg [e210], 
CrZ 6 RE aS, Se eed ee, 6) Oe eT eR A Ce Le Fw SE Se DIJO euapeseg VSYN Biey @ jeosty AQ suIpUn.y 
PTZ Cr SS 2 Idf-UjJO euopeseg WSVN :[PUUOSIOg 
AG a d01JO euapeseg VSVN :Ayodolg [Boy yerysnpuy 
6€Z Pe eee ee ce Se SS uoleledgQ yorog euo}Aeq VSVN ;[SUUOSIOg 
SEZ i bid q peosty Aq AVIAID YW JUDUTSINIOIg [210 L 
8¢7 ere yelye) te. nt es fe Neti ia Ce er W val wi tee tel wie Tel emie te. ar eerie: aut Sw Yee Sw ye es atc Geo) Wee Stood ek Sa Sal ah wie bien he. eT alee Se, oe ctelcerae’ Sonus rea [east] kq suipuny 
Pe OE ORS SNE IO NS AWAY Jospng pure JeaX jeost.y Aq SUOT}ISOg [OUUOSIOg JUSULULIag JO UOTINQIIjSIG 
Sy ee ee ee eee beeen jauuosiog 
SEZ ee cca ma a 2 onyeA quourdinby poziyeyides 

sroyzenbpeapy 
OCC ee ee STJO weis0lg pue uoryeylpeysuy Aq urfg jospng yUswdojoaaq pur Ydiessay 9961 AA JO UOHNQIIsIG 

uolonpoyUy] 
oseg 

SOIQEL JO ISNT 

SNOILVTIVLISNI VSVN 


XIg Jo}dey) 


vI-9 
€I-9 
cl-9 
II-9 


s-9 
v9 
€-9 


I-9 


e-9 


21921 


214 


6-15 
6-16 
6-17 
6-18 
6-19 
6-20 


6-21 
6-22 
6-23 
6-24 
6-25 
6-26 


6-27 
6-28 
6-29 
6-30 
6-31 
6-32 
6-33 
6-34 


6-35 


NASA HISTORICAL DATA BOOK 


PETSOMTO lS co onsite to Soaks Bit Sev ek ea ei ee oe & Re ae a ae ee 


Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity a ne ee a ore x4 
Funding by Fiscal Year... 1... ee ee ee ee ee ee bot Lome See Da cei Sct eee 5 tastes Bs Ab se Neh Stat vet se eed Se 
Actual Obligations for Construction of Facilities by Fiscal Year and Program Year ae Se ate eee OE 
Total Procurement Activity by Fiscal Year ..........-.--- Stains dec Rees Ge SES MR ee ws ate a eee BAO ie a 
Awards to Personnel Granted under Section 306 of the Space Actof 1958 ........-- +e ee ee eeee iat eVeterecn & 
Electronics Research Center 

Property ..... i ahah ice Sead A ee a Pee we ans Rely e ae ge naa tec eee Batt thse caplet he eal iets 
PETSONMEL 2.o so) ho Sah ey aew Site RE AA ae a EE ee HE A ER ES AAS Rte eB RS 
Distribution of Permanent Positions by Fiscal Year and Budget Activity .......-..----:- DSi dcis ie ahieh adel AO 
Funding by Fiscal Year ....... ee ee re re ee seed optn tah ah usteesuea i aces MieSE dea obo ee geben ah Aes 
Actual Obligations for Construction of Facilities by Fiscal Year and Program Year ........ S sevsartenia ai apn ean, ena ieaeh 


Total Procurement Activity by Fiscal Year... . 6... eee ee ee ee ee ee ee eee 
Flight Research Center 

Technical Facilities ...............4.- So aise woes steers eee aati 

PIGPEHY: 5 2 da Cae ees eer ee pikes S aias ee ee ee she aoctens Sate 

Value of Real Property Components as Percentage of Total ..........---+---- 

Personne! 5 3.6%.5s Boe Bs ak 6 Saprtin bea van Gvths Mt SE ere et NG tines ea ey ant 


Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity 


Funding by Fiscal Year ......... Net es tei eee BER foe hires ree er 


Actual Obligations for Construction of Facilities by Fiscal Year and Program Year 


Total Procurement Activity by Fiscal Year .. 2... 6. 6 eee ee ee ee ee ee es 


Goddard Space Flight Center 


Technical Facilities: Environmental Test Chambers .......-.----0 2+ ee eee aee 


» @¢ @ © © ©» # @ © &© © 4 2B @ @ @ 89 2B H& 8 F 


e 28 @ © © © * #@ @ ® © © @ & @ @ 9 BH & @ 


e @ @ © € @ © @ @ #® © # © #© # @ @© BS #& & * 


* © © © © © © » » @ © #@& @ @ © @© @& 2 #& 8 © 


*~ e« «© © ©» # © @© © © © © @ #@© © © © @© 8 # # 


eo # @ @ © © © ® © =» © &© @ 8 9 #& © @ 8 * 


- * @ @ © © © #8 8 B@ &© © @# @ 2B © ££ * #8 B® 


ee06e«© e@ 8# © © © ®@» @ @ &©& @® 8 @ © @ @# 8 & 8 F 


©. © = © = = @ = BB © © © © © © © € BP F FF 


264 
265 


266 


266 
267 
267 


273 
274 


215 
O59 | 
ZA 


278 
278 








S1¢ 


ZI€ 
ITE 
IT€ 
Ol€ 
OIE 
60€ 
80€ 
90€ 
SOE 
POE 
€0€ 


S6¢ 
S6¢ 
v6C 
v6c 
€6C 
T6¢ 
06¢ 
687¢ 
L8C 


Se | Cr Wea [eost.] Aq AWANSY JUSWaINIOIg [P10], 


sorts Wax Weisolg pue Ieax [eos Aq sailor, Jo uorjonsysuog 10j suonesI[qg [enjoy 


ee ee eee aha eae ae Aad aeeetis ee eae “+555 yax yeosty Aq Surpung 
src AWAY Jespng pure Jeax [eosty Aq suoHIsog [aUUOSIeg JUSURUTIag JO UONNAIIsIG 
et ar ta, ase a ene, aN tke A eS ee Sule ciecae Wits wae Gee suoneiado osuey SO] UIOISOM :[OUUOSIOg 
ere eee ae a eee deta ae, & naueoe Gra Seine ay Aedes “+++ Wguuossag 
Bo ea a se ee Ceres " [B10] JO a8eWUadIag se sjUsUOdUIOD AjJodolg [eay Jo onjeA 
dns dowels ete thule way toes Se Sats Svan Wee ck Gk Bed eee glia, aioe dy arbde ee we “+ Kyrodorg 


SoxadwoyD youney ueyy, 19YIO UOTIeIG 9104 INY ApouUsy ode 1e sonpoRy peoruysay, WSWN 


REE Cts as cet tate ae cet Tae iyts Ac eee UOI}EIG 99104 ITY Apauusy adeZ 1e soxaduiog youney] WSVWN_ :Sonyoe peormyoay. 


nts sss 6¢ XefdWIOD Youne’y] ueYy] 1910 Jo]UaD soedg ApauUsyY 1e saliORy peotuyoay, 
Tet ss sss ss Jayuay soedg Apouuay 18 6E xafduroD younry :sarqyploe.y [eoruyooy, 


49}U97) adedg Apouusy *.] uYyos 


Tress sss BCéeT Jo OW soedg a} JO ONE UONIAg JapuN payURIN JoUUOSIOg 0} spleMY 


ibe BENS GES oes ee eee aes srsssssss reax east Aq SoMANOY JUaWOMIOIg [eI0], 
strc Weak Wesisolg pue esx [eosty Aq Sotpploey JO UOTONIJSUOD JOJ sUOTIESITGO [enV 
ee ee ee ee ae ee ee gab at ah ede soee lah ee Sere ‘sess Ieax Jeosty Aq SuIpung 
ccc AWANDY jospng pue JeaX yeost Aq suUOTIsSOg [eUUOSIeg JUOUPUTIeg JO UOINGIIISIG 
Cr cere 
Hts es ss ee eee sess ss TBIOL JO adeUuaoleg se s}usuodwo, Ajledolg [eay Jo anjeA 
eee ee ee eee ee SERN Geese) Aaa Piey as eee mise Kredors 
aed ete O eee sors sss STaquUivyyD say [eJUSWTUONAU UeYL JoyIC sorzpioey Peouyoay 
SNOILVTIVLSNI VSVN 


8-9 
LS-9 


96-9 
$S-9 
vS-9 
€S-9 
co-9 
TS-9 
OS-9 
60-9 
8b-9 
Lv-9 
9¢-9 
sv-9 


vv-9 
cv-9 
Cv-9 
v9 
Ov-9 
6€°9 
8E-9 
Le-9 
9¢-9 


216 


6-59 
6-60 
6-61 
6-62 
6-63 
6-64 
6-65 
6-66 
6-67 
6-68 


6-69 
6-70 
6-71 
6-72 
6-73 
6-74 


6-75 


6-76 
6-77 
6-78 
6-79 
6-80 
6-81 


NASA HISTORICAL DATA BOOK 


Technical Facilities Other Than Wind Tunnels and Environmental Test Facilities ........- ed ate See ce ee, Gees 323 
Industrial Real Property 2... 0... ce ee te ee ee nee ete a Sr eee ee ee 326 
PLO Dery. 02.6.4 ease ea Rs a ei a CGS eRe ES SRR RE eee ee aS 327 
Value of Real Property Components as Percentage of Total ... 2... 1... eee ee eet ee tte 328 
Personnel sé eee SS SS he Be ew EE EROS OEE DENSE BASS ORG ER 6 BABS EARS BES ERE 328 
Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity .......-- eee ee eee rere 330 
Funding by Fiscal Yeat 6 cc ec ee ne ee eee me ree ee ee eee ree ees 331 
Actual Obligations for Construction of Facilities by Fiscal Year and Program Year ...-- +--+ +++ seer eereeee 331 
Total Procurement Activity by Fiscal Year 2... 6... ee ee eee eet ee eee eee 332 
Awards to Personnel Granted under Section 306 of the Space Act of 1958) 6. 6 ee ee ee ee ees 332 


Lewis Research Center 


Technical Facilities: Wind Tunnels 2... 0.0... 0 cee ee ee ee eee eee eee ee ee ee ee 338 
Technical Facilities @Qther Than Wind Tunnels ..... 2... eee ee ee eee tee ee eee ees 338 
Technical Facilities: Plum Brook Station ........ 2... eee ee ee ee ee ee eee eet 339 
Industrial Real Property «2.0.0 waa ys poe sateen et ae eee he hee Sa eee eee RR ER ee She eS 340 
PLOPeriy ~ 265 Seah SEES ERS Se eS PE ais SER a Es ee Ree ee aye neh ce 341 
Value of Real Property Components as Percentage of Total ..... 6.6... ee eee ee eee eee ee eee tees 342 
Parco tied esc os a be hea eee ees 6 Bk SE Bw a REE OE OME DE ee geln BEES HO Brees 342 
Personnel: Plum Brook ....... 0. ee ee ee ee eee eee ee ee eee eee ees pra Sapna 344 
Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity .........-.--+ eee eeeee 344 
Funding by Fiscal Year 6... ee eee ee te eee re ere eee ere eee eee se 345 
Actual Obligations for Construction of Facilities by Fiscal Year and Program Year .......-..0eeee ee eeeees 345 
Total Procurement Activity by Fiscal Year .. 2... 1. eee ee ee ee ete ee eee tee 346 
Awards to Personnel Granted under Section 306 of the Space Act of 1958 «6.6 ee ee eee ee ee ees 346 


a i 


LI? 


EGE ORES She Sp nas Lek wien ee ly BR ee Sea Pi Sulsousuq pue SuuNoRNUeW, :sol}poey oTUyDe]L 
ggg tte: PEO eee ee eee ee eee ee eee ee tee eee e eee renee SOTUOINSY :solyoey peoryoay 
ee ee a ee ee ee ee rr ee somueUApONsW-O1ay :sanToey eoUuyey 
— 493U9,) IYSITY eoedg yeysseyy 
Ck 8561 JO YW a0edS a} JO 90¢ UOT}Deg JopuN powuely [auUOSIog 0} spleMYy 
ie SEA ire Bee aan Entei centile uted Oat aie aah wes reax jeosty Aq AMANO Woursmnoolg [eI0] 
Cher Pare pea ages Seen ate reoX Weidolg pue yeaxX eosty Aq sorIoey Jo UoTONIYsUOZ) JOJ sUOTIESITGG enV 
Cig Cates s Gee ae Neek arta ean aaa cerca eh baal oy Reh areas t eeted 1e9X [eos Aq Surpung 
1 AWANOYW Ja8png pue eax [eost.y Aq suOTIISOg JaUUOSIOg jUIULUI9g JO UOTNIIIsSIG 
PO GR SIR ai ane 9s ee Oa eh re Ie OE ae aa ode ea Aa File le hy AYP SOL spueg oy :[auUOSIeg 
Cee eee ee ee eee Avo eehot, See tine eas So NEA heheh Ske eth are aad jauuosiog 
A er [210], Jo 9319019 q Se sjusuoduro7 Ayiodolg [eay Jo onjeA 
Tle. SSR OS AeA anes he led we GEN ea Ne ob AR re Ee Ue ahs Peek ules wee ee EA ee ea - Ayredorg 
Die! Gee tesa ree ae een a ere tee Bante Cre ota earoated Gee aa onste Ayodoig [eoy esnpuy 
GOES Se eS ali ce pal ete ee hose oe One e iets ebay SEND eed AyyIoey ISA], Spueg ayy :soryIoRy [eoruyooy 
QOG. Sse es eee eae 2 ae haw ia Se WS a wt eae we we aS Sees SOUeYSaI PUR SOINJONIGS ‘soiwoey peouyoay 
S9o¢ ee sh ageaunen a Vata ledia o> Sa, gouelg soedg :sarypoey peouysay, 
IE, OE Ae SUI9}SAG UOTPUOsUT pue ‘A1QAOIOY pue BuIpUT ‘Jomog puke uoIs~ndolg :satyWIORy feos], 
(Oe SIPS e Reese ea the deus ataae amend SUIaISAG SOTUOIA[Y PUL UONEIUOUINISUT :sorTTOR] [eOTUYI]L 
Seoes, Pine nae amisei dade oA aeaae ote as} eease teat en er eee re 
Bees UP AEE HAGE Ree Sets olan aminuts Mars SUIUTeIL, pue UOHeMUNS 1YST sate peouyooy, 
Oe a ae ee s1aquiey.) 1a], [eWWOUTUOMAUT :sortpoey peoruyosy 
tS ee ee ee eee a ee ee ace ee eer eae suIoISAS MAI) :sorToey peoruysay. 
JajUa) pyea0edS pouuepy 
SNOILVTTV.LSNI VSVN 


cOt-9 
cOI-9 
IO0T-9 


001-9 
66-9 
86-9 
L6-9 
96-9 
56-9 
6:9 
£69 
769 
16-9 
06-9 
68-9 
88-9 
L8-9 
98-9 
58-9 
8-9 
€8-9 
78-9 


6-104 
6-105 
6-106 
6-107 
6-108 
6-109 
6-110 
6-111 
6-112 
6-113 
6-114 
6-115 


6-llo 
6-117 
6-118 
6-119 
6-120 
6-121 
6-122 
6-123 
6-124 
6-125 
6-126 


6-127 


NASA HISTORICAL DATA BOOK 


Technical Facilities: Propulsion and Vehicle Engineering ....------- eee eee errr err rrr rte tes 390 


Technical Facilities: Quality and Reliability Assurance 2.1... 1. eee ee eee ee eee ett tet 391 
Technical Facilities: Research Projects .........--+--- seco esceil ose: He eekI Te Gee ata Roce te ee a lesan ae ene 
Technical Facilities: Rocket Propulsion Test Complex .. 6.6... -- 6 eee eee eee eee eee rents 393 
Technical Facilities: Michoud Assembly Facility... 20... 62.0 e eee eee eee eee eee ets 395 
Technical Facilities: Mississippi Test Facility ....... Sas ont hat ei tesd bce tinans were hae eae Serre ea Pee 396 
Industrial Real Property .........-. era eee gly bcuseae Ribas Bee S cals ae Ge Beas atic ae SOD 
Prope” 2cdcetwhehecee seuss weet a heh nbd tants Gate oes oe Oe mR eee Lee 398 
Property: Michoud Assembly Facility .......-- 052s ee eee ee ees ee eee eee eee eee ee ee 
Property: Computer Operations Office ...... dt bases tone ee se chaste neces, res Hate arte esate ssc ee errors te eeeees 400 
Property: Mississippi Test Facility 2... 0.6... eee eee ee ee ett tenet teense 401 
Value of Real Property Components as Percentage of Total Including Huntsville, Component Installations, and 
Industrial Property. ............. sakes ae Sng Sani ee eee Gk dae aes ee os enero ERS ate tees add orice ae eh eee, Sut 402 
Value or Real Property Components as Percentage of Total Including Huntsville and Industrial Property ......... 402 
Value of Real Property Components as Percentage of Total: Michoud Assembly Facility ..............----- 403 
Value of Real Property Components as Percentage of Total: Computer Operations OMICe: 2 siaieee% svg Silt idaet Gxt 403 
Value of Real Property Components as Percentage of Total: Mississippi Test Facility, .04.24%5.4.0% Ris ig, Seek eaten 403 
Persoiiiel. eco coiceey cbse tees eat ws ey pete ana ae dates, a pase ds anne Sere ee ee 404 
Personnel: Michoud Assembly Facility (Including Computer Operations Office) .......... pew Sees .... 406 
Personnel: Mississippi Test Facility 2.2... 02... eee ee ee ee es 406 
Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity ....... b rarartatededats Opec tisete gates: Ae 407 
Funding by Fiscal Year 6.1... ee es et ate Seder Gama cee ate aes 408 
Actual Obligations for Construction of Facilities by Fiscal Year and Program Year .....-. +2200 22000000 -e 5 408 


Actual Obligations for Construction of Facilities by Fiscal Year and Program Year: Michoud Assembly Facility 
(Including Computer Operations Office) . 2... 06 6 ee eee 409 


Actual Obligations for Construction of Facilities by Fiscal Year and Program Year: Mississippi Test Facility ...--- 409 


a a i 





61C 


Str 
Stv 
vev 
EP 
cev 
CEP 
[ev 
OtV 
6CP 
8CP 
Lev 
9th 


6Ip 
é6Iv 
SIP 
SIP 
LIv 
Liv 
9IP 
9IP 


OIp 
OIP 


er Oe eee Cee ee ee Oe ce oe © we ew we ee we o 2 © © © © © ew ew Jeax [POST kq SOTPIAIPOY JUDUIINIOIg Je}0] 


BPs rae Ae On eS eseae Trt ss WeaX WeIs01g pue 1edX [OST AQ SONIINey JO UOTIONIJSUOZ) IO} SUOTIEBITGG [enjoy 

dae ete sce aces euiast Bessie edna haksaae tah Sao tere bas eee pees soe wo [eosty Aq Surpung 
Pe ee ee ee ee a "*  APAIOY Jospng pue Je9X [Posty Aq SUOT}ISOg [oUUOSIOg JUDUPUTJag JO UOTINQIISIG 
Pe eee Gate Giah Sahat sh Bok Os ti diced a tan aoe ont RA pas eee ee auuosiag 
ee Prt eter a eres e tee sense eases sss TpIOT Jo aSequaoleg se sjusuoduo) Ayodorg [Roy jo anrea 
Seow re Tee ee ee eee ee ee eee ee ee ee ee ee ee ee ee ee eee reteeees  Kyadolg 
Maeseeiceuhaus steed ore sere ieee ccs a dee anak oi Sieh sss ae eee +++ {yodoig reoy rewsenpuy 
gh teahn btotaice Giang ar ee Ace ates os eae Axjousapo], ‘BuIyOeI], pue Jepey ‘Youney ueyy, 1yIO sommpoesy jeommyssy 
Ke PENAL Gh eG RCs he a ass eee te Oe Le eeeeeeeeeess Anemone :sonmoey joel 
Ke, So are ecece-m & Recerca saree ee Seats ie Bee Gane. AP Mae Aw atone ‘+++ Suryoely pue repey :sarpioey yeoruypay, 
Lea eiesan aore sue Pabitern rae eas arenes eaten gee eo youne7] :sermoey jeontyse] 

uone}s sdojyeM 

SF eee ee eee ee ee eee eee e eee ee eneeeeee es pag peostg Aq AMANO JUaUIaM0Ig [210] 


. *_e * . e ° ° s ° e ° . * « e 


Iva Wessolg pur Ieax [eosty Aq SanyIoey Jo uoTONIJSUOZ IO} SUOTIESITAO jenDy 


ada cen aennepoee Sais increin Wada aie Oaths gies ee ates eee jeu qeaeta ka aang 
BE etree yeaa aa Sa ver eseees  Ayaroy 1o8png pue eax jeosty Aq suotpsog [aUUOsIag JUSUeUTIeg Jo UOTINGINSIG 
eae aenaanGeicn Seite a Rube weer ath sein be te dicen Bs noh at Sn di Recep WOE Gee teas eee eee ty eee ae jouuosiag 
ee er era ee ree ee ee eee eee [PIO], Jo a8ejUIIIEg SB SJUaUOdUIOZ Ajodolg [eoy Jo onTeA 
ee Tee CCD CECT C08 
sa aca lee a ele oat Wiser Anes eed see Stina Le hs task et ee eee puryoAe|)-OdNS :Avodoig jeoy yewsnpuy 
3d1JOQ Uors|ndosg rkapony aoeds WSYN-JAV 
teens Freese rer seressessss  Qcey Jo yy soedg ay} JO 90¢ UOT}Dag JapuN pojURID [aUUOSIAg 0} SPIEMY 
cers lla ee Bs ke aes Spam dl tedeee eee, SAR atthe AEE Mets are, Gaal aie rex Jeosty Aq AWANOY JUaUTIINIOIg [eI0 | 
SNOILVTIVISNI VSVN 


Svl-9 
8bht-9 
Lvt-9 
9FI-9 
Sv1-9 
bri-9 
evl-9 
CvI9 
Ipt-9 
OvI-9 
6€ 1-9 
SET-9 


LEI-9 
9€1-9 
Selo 
vel-9 
cel-9 
cET-9 
Te 1-9 
O€ 1-9 


621-9 
871-9 


220 


6-150 
6-151 
6-152 
6-153 
6-154 
6-155 
6-156 
6-157 
6-158 
6-159 
6-160 


| 6161 
6-162 


6-163 


6-164 
6-165 
6-166 
6-167 
6-168 
6-169 
6-170 
6-171 
6-172 


NASA HISTORICAL DATA BOOK 


Former Field Activities 


Personnel: NASA Office-Downey ...........--. eh Cie Ce De es ee ee ae 439 
Property: Pacific Launch Operations Office ... 6... - eee eee eee ete teeter net e nes 443 
Value of Real ‘Property Components as Percentage of Total: Pacific Launch Operations Offices .ie2G tees Rawies 443 
Personnel: Pacific Launch Operations Office .. 1.2.6... eee eee et ee nett eee ets 444 
Funding by Fiscal Year: Pacific Launch Operations Office ©... 2... eee eee eee te eee ener etn 445 
Actual Obligations for Construction of Facilities by Fiscal Year and Program Year: Pacific Launch Operations Office. 445 
Industrial Real Property: Western Support Office... 2.6... eee ee eee ee ents 447 
Property: Western Support Office 2.2... eee ee ee te tee en eee tenn ene 448 
Value of Real Property Components as Percentage of Total: Western Support Office .....--- +--+ esse eeeee: 449 
Personnel: Western Support Office 2... 2.0... 02 ec ee ee eee eee eee ee ens 449 
Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity: Western Support Office ...... 451 
Funding by Fiscal Year: Western Support Office 2... 6... eee ee ee eee tee ete 452 
Total Procurement Activity by Fiscal Year: Western Support Office 2... 1... ee eee eee eee eee ees 452 
Jet Propulsion Laboratory 

Technical Facilities: Wind Tunnels epee eat ay hs ig te Maes cae le Seat ache a lett, hate eed ee ate ik ree Fd 461 

Technical Facilities: Environmental Test Chambers ........ 02. eee eee ee eee eee teens 462 
Technical Facilities Other Than Wind Tunnels and Environmental Test Chambers .........----- ee eee eeee 463 
Technical Facilities: Edwards Test Station 2... 2... ce cee ee ete ee eee eee tees 466 
Technical Facilities: Table Mountain Observatory .....-.- ++ sees ete terre ttt t terse tres 468 
PrOpenly” sai cago see PARA ad Led ESR RET ORISA nS Ee Wiis Ca Tae ae SH TLS 469 
Value of Real Property Components as Percentage of Total ... 2... -- 0 e ee eee eee ete obenes 469 
Personnel: Jet Propulsion Laboratory ... 2.2... eee ee te eee ee en eee ees 470 
Actual Obligations for Construction of Facilities by Fiscal Year and Program Vea’ 46.649 Ss ee Oke eee ee 47] 


Awards to Personnel Granted under Section 306 of the Space Act of 1958 ©. 2 ee ee ee ee ee ees 472 





"*** (‘bes 98 T1F ‘O'S’ OF) Popucure se “gFgT Jo Joy 
SOOIAIOG VATYBIJSIUIUIpYW pue Ay1edo1g [e1epagq oy} 
JO SUOISLAOId oY} YPM SOUBPIODB UI (1epuUNereyy 
sjysir pues syuezed Burpnyout) Ay1edo1d yeuoszed 
pus [tel Jo esodsip estmi0yjo pus [jes 07 {£410 
-doid [euosied pue [val Yons s10y40 07 eseoT 07 { (FE 
‘O'S OF) LAST ‘g YouwyT Jo yoV 04} 07 prvZar no 
“Yim sivef ue} podoxe 03 Jou potsed B OF U0I7eI1}ST 
“UIUIPY 9Y} FO osn OY} JOJ BIqUIN[OD Fo JITYSIG eT} 
Ul SSUIp[ing Jo szied 10 s#urpying ‘seota1eG [e1euer) 
JO 1O}VI}SIUIWIPY ey} YSnory} ‘VsTA.10Y}O IO estoy 
Aq ormnboe 03 $8078} pozlul) [e}WEUTIUOD 94} eprsyno 
pus ulyyIM ArEssedeu SUSOP UOT}BIISIUIUIPY oy} SB 
“Ule.10Y} 4Se.10}ut Aue Jo ‘(syueqed Sutpnyout) Az1edo1d 
[euoszed pu [vel JeyJO Yons pues ‘uOTeIISTUTUT 
“PV 94) Jo seofo[dure Jo syuspuedep pur seoefold 
“U9 ~JOF SUOTYSpOUTMIODDB pezB[al pus siozIenb 
ees aovds pues [vorneuoree ‘sarqTIOBy pure 
SOS SUT}SS} PUB YOIBeset ‘Sal1OJVIOGV] UTRUIBUI PU 
‘aqetedo ‘ireder ‘eaordut ‘yonrysu0o ‘(estmrey}0 JO 
‘UOlzeUUepUOd ‘aseoy ‘eseyoind fq) aimnboe 07 (¢) 

—Pp9ZT1OYINB SI UWOTBI} 
“SIUIUIPY 9} SUOTJOUNJ S71 JO eoUBUIIOZI0d 94} UT (q) 


(Q)€07 UOID9g | 
GAANANWVY SV ‘8S6I AO LOV ADVdS GNV SOLLAVNOUTV TVNOILYN 


SNOILVTIVISNI VSYN 


AMES RESEARCH 
CENTER (ARC) 


KSC WESTERN TEST 


RANGE OPERATIONS 
DIVISION 





NASA PASADENA \ 
OFFICE (NaPO) 


JET PROPULSION 

LABORATORY (JPL) 

(CONTRACTOR 
OPERATED) 


SNPO-NEVADA 


MANNED 
SPACECRAFT 
CENTER (MSC) 


FLIGHT RESEARCH 
CENTER (FRC) 


SLIDELL 
SNPO-ALBUQUERQUE COMPUTER 
| FACILITY 
MSC WHITE SANDS (MSFC) MICHOUD 
TEST FACILITY ASSEMBLY 
FACILITY 


(MSFC) 


PLUM BROOK 
, STATION (LeRC) 





LEWIS RESEARCH CENTER (LeRC) 


SNPO-CLEVELAND 
ELECTRONICS 
RESEARCH CENTER 


MASS. 


CONN. 


AEC-NASA SNPO 


GODDARD SPACE 
FLIGHT CENTER (GSFC) 


WALLOPS STATION (WS) 
NASA HEADQUARTERS, D. C. 


ee 


RESEARCH CENTER (LarC) 


KENNEDY SPACE CENTER (KSC) 


MARSHALL SPACE 
FLIGHT CENTER (MSFC) 


MISSISSIPPI TEST FACILITY 
(MSFC) 


WY3qJ soeds pouueul S.WSYN Al[eUISLIQ “a[qissod o10M suorjeiado punol-se9A 
QIOYM Po}ed0] oq 0} PRY IYSITJ seds pouueUr JO] SUOIIET[eISUT [Te 3NQ sayy 
youne, ATuo JOU ‘SUOISSIW JeUNT Joj pouUEid sanpayos asioaid yao OL 
9]810199IIG: SUOT}RIodO YOuNe’yT s}t poulejuleW 19jU92 TYySITY soedS 
[JEUSIE S1OyM ‘TeLoaeUueD odey 1e SalyPoey so10O4 WY “S' Wo JO UOTE 
sdoyeM 18 Joy}la payonpuod oom soyouNe] WSYN [[® ‘owl 3ey} FW “JUNIOR 
WUSUIdO[aAep pue YOIeIsel] YWSYN 2Yy} Wo1 pouweisoidas spunj YyIM ‘IeaA 
dy] JO pus ay} aojoq ueSoq vale pURIS] IW OY} Ul o8eaIDe Jo UONIsINboY 
“SQYOUNL] UOISSM IeUN, PouUeUT JO} 91S 9Y} SB UssSOYyO Ueeq pey [eJOaeues) 
aded 1ey) ‘1961 ‘pZ IsN3NW UO podUNOUUR YSYN ‘OV suoreudoiddy 796] 
Ag ay} Jo adessed ay} 10}Je oom UO ‘pure s[esodoid sty pasiopuo ssaIsu0)d 
“SUIOISAS O}I]]A}LS SUOTILOTUNWIWIOD PUL IOY}LIM IPIMP[IOM PUP JOYOOI 
Teapnu ay} jo yUaWIdO[sAap JoyoInb Joy poyse pue INO SEM apedap ay} a10Jaq 
yes 0} Ajayes Woy) Zuruinjor pue UOOU! 94} UO UswW BUIpUR] JO feos oy} 
0} S9OINOSdI [LUOU JO JUSWIITWIWIOD padin oF “1961 ‘SZ ABW UO ssaisu0D 
JO uolssas yutof & 0} adeSSaU UOTUL) SY} JO 91k}g PUODES sTY Polaaljap APouUsy 
JUapIsalg usyM oygnd oweseq sulesso1d oj]Jo}es suoneoydde pue ‘Iaaoy 
‘oyjody oy) Suijerayeooe Aq aoeds Ul , SapIIjs JasUOT aYe},, 0} UOISINOp oY], 
“BUI}S9} pue ‘A[QuIasse ‘JUQUIdO[SAap ‘USISOP 9[OTYOA 
youney] pue suonesodo younry] ul yy8ueNs Sulseulsua WSVN 01 Peppe—O96I 
‘I Ajag 9AI}99JJo—Jaysuer} SI], ‘UOISIAIG: suOT}eJadQ jUsUIdopaA0g] s,Aouasy 
gTIssip, ose AWIY “S'Q 24} JO WSVWN 0} Jojsuesy oy) YIM “ewlege[y 
‘ST[IASIUNF] UL poysi[qeiso sem JajyusD IST eedg [eysreW O96I Ul 
“UOTIETTEISUI WSWN SNhouwlouojne ue suUedaq ‘sonTpORs YOUNe] 194901 Surpunos 
sy ym ‘uoneIg sdoyeM 6S6I Ul “Sp6T Ul UOIsIAIq, YosResoy AajsueT oy} 
JopuN poysyqeisa pues] sdoyfeM UO UOT}EIS [eJUSWIIIodx9 oY} Ppoyesodo prey 
UOISIAIC, YOIvasoYy WeIOITY ssopOpid S,AspsueyT “OpE] Jo JowUIns 34} eUTS 
‘A1O}LIOGL’] YOIvISOY [EARN OY} WIZ PolaJsues) Systpetoads o41]]o7es 
yyies Jo Juouayduroo jen ue YM ‘suersoid ys soeds YWSYN 9ssnoYy 
0} I[INg sem ‘I9}U9D IYI sedS Pleppoy pajeudisap “19]U9 MoU SY] “6S61 
Kd jo pua ayy Aq ‘pueyAreyy “iJaquaalyy UI UOTIONIJsUOD JOpUN SBM PUP BC6] 


€C7 


ysn3ny url ssarZu0D Aq pozlJoyNe sem UOTIETEISUI WSYN MoU JSIY ay] 
‘uolsInboe ejep pue Zuryoes aoeds-deap pur ‘saduatos Aleyoueld 
pue seuny, ‘uorsjndoid ‘ASopouyoa, yye1Ne0eds ul aouajaduIOd [eUOT}Ippe 
VSVN 1U8nolq Alozeloqey uorsjndoig jaf ye sioouIsUs puk s}st}Ua!Dg 
"VSWN 0} AUWTY “S'F) 84) WoIJ poroysues) o1am AlojelogeT uors[ndolg 
Jor S AZOTOUYII], JO 9INISUT eIUIOJTTED oy) JO sartpyloey PouUMO-JUSUIUIOAOD 
pue suorjouny jOeIjU0D UsyYM ([-9 BINS 99S) BCE] Joquisoeqd Ul uesaq 
SUONRTTeISUI WSWVN Jo dnoid o1seq ay) Jo sarjipiqedes ay} jo uolsuedxg 
"Yolvasal sjelayeu pue ‘somnjonss ‘uorsndoid 
‘sonmeUApOIO® UI YISUaNs sIseq Be YSWN 0} 1Y48n01q suosiad pooustadxe 
aSouL “(6S6I Ul JajUeD Yoseesoy 1s poweusl) uoneg Is pseds 
YSIE] oy} 3 Puk—19}U9D YSIvasoy SIMIT pur ‘19]U9D YoIvesoy SOUTY *19}U9) 
yoivasay Ao[sueT—VSVWN JO JUSUTYSITGeISS OY} YM ..SI9}U9D,, UIed9q YOIYM 
SLIOJLIOGE] OOTY) OY} Ie P[al} oY} Ul PoxYIOM Woy) JO [[e Awan “sJoauTsua 
JO S}SI}USIOS YOIbasal [eoIyNeuoIae sloM PITY} auO UY} sIOW “gCcél ‘I 
1990190 UO sooAoyduo yUoUPUTIAd WSYN aueoaq OYM suosied 198/ 24} JO 
‘slaydeyo snotaoid Jo MalA [[e1aA0 
9Y} 0} AreUaUa{dWI0d UOTIETTeISUT YOws Jo anyoid paplejop & yUaseld puke [96T 
Joye UOT}eIa;Q0N08 WiesBoId S YSN jo yoedut oy} moys osfe AY, *AQuase MOU 
B 9INJONIIS O} WOJFo SI) aquOsep Ja}deYyo sy} UT soplyold UOTIET][eIsSUT sy] 
"3109 WOVN 94} uO 4[INg 
9q pinom weizold adeds URTIAT a4) Jey} SOG YOIeL Ul opeul UOTsfoOap st} 
pajuowedun 1amoyuasty WUapIselg ‘8S6l ‘67 A[ng UO JOY aoedg pur solneU 
-O1OY [PUCTIEN ey} Jo BuTUSIS ay} WIAA “SONNeUOIIe UT Ayyiqedes yoieosel 
[e}USUTUIOAOS JaIYO S.UOHeN oY} PowWJoy pey saljtory pue youuossed sM9y} 
YIM Sat10yeJoge] WOVN 2S9U} ‘LI61 Ul AiO} eIOGR] ISIT SY} JO JUSUTYSTQeISO 
aU} sdUIg “soIINeUOIAW JO} 901}MUWOD AIOSIAPY [eUOTIEN 24} Jo Jed us0q 
prey 1eY) SatiOeIOQe] YOIesseI OY} UT BUTyIOM suOsIad OOLL Ajieou puke UO} 
-BUTYSeAA Ul JJe}S SJoJIeENbpeapy & JO Paj}sIsuOd WSYN “8S6I ‘fT 1999190 UO 


wOTJONpOHBuy 


SNOILVTIVISNI VSVN 
XIg JajdeyD 


224 NASA HISTORICAL DATA BOOK 


Langley Research Center 
Ames Research Center 
Wright-Patterson Liaison Office 


Western Support Office Opened in 1939 as NACA Western Coordination Office; became WOO in 1959; WSO in 1966; disestablished 3/1/68 


‘ 











Lewis Research Center Authorized 1940; groundbreaking 1/23/41 


Plum Brook Station 
Flight Research Center 


Goddard Space Flight Center 


Wallops Station 





Marshall Space Flight Center Established 3/60; transfer of personnel from U.S. Army effective 7/1/60 


Michoud Assembly Facility 
Computer Operations Office 
Mississippi Test Facility 


Space Nuclear Propulsion Office Established 8/29/60 


Manned Spacecraft Center 


White Sands Test Facility 












Kennedy Space Center Established 3/7/62 


effective 7/1/62, as Launch Operations Center; redesignated KSC 12/20/63 


Pacific Launch Operations Office 


North Eastern Office 


Electronics Research Center 








NASA Office-Downey Established 5/11/62 as part of WOO; autonomous 6/16/66; disestablished 4/9/67 








NASA Pasadena Office Established 2/1/62 as part of WOO; 


’ 


made autonomous 3/12/64 





NASA Daytona Beach Operation 





Figure 6-1. NASA installations, 1958-1968. 
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226 NASA HISTORICAL DATA BOOK 
Table 6-a. Distribution of FY 1968 Research and Development Budget Plan by Installation and Program Office 
(in thousands) 


Total 


Manned Space Space Science and Advanced Research Tracking and Data University Technology Budget 


Installation Flight Applications and Technology Acquisition Affairs Utilization Plan 




















Headquarters 52 700 $ 52235 $ 25 904 $ 10500 $10 000 $4000 155 339 
(% of total budget plan) (33.9) (33.6) (16.7) (6.8) (6.4) (2.6) (3.9) 
Ames Research Center 0 41 544 23 502 0 0 0 65 046 
(% of total budget plan) (63.9) ( 36.1) (1.6) 
Electronics Research Center 2 000 3615 20 655 0 0 0 26 270 
(% of total budget plan) (7.6) (13.8) (78.6) (0.7) 
Flight Research Center 0 0 21 668 2 100 0 0 23 768 
(% of total budget plan) (91.2) (8. 8) (0 . 6) 
Goddard Space Flight Center 3 100 207 607 9 006 197 350 0 0 417 063 
(% of total budget plan) (0.7) (49.8) (2.2) (47.3) (10. 5) 
Kennedy Space Center 356 600 5 290 175 0 0 0 362 065 
(% of total budget plan) (98.5) (1.5) * (9.1) 
Langley Research Center 1 000 25 717 56 774 1 900 0 0 85 391 
(% of total budget plan) (1.2) (30.1) (66.5) (2.2) (2.2) 
Lewis Research Center 0 79 800 59 263 0 0 0 139 063 
(% of total budget plan) (57.4) (42.6) (3.5) 
Manned Spacecraft Center 1 271 900 7109 4 420 0 0 0 1 283 429 
(% of total budget plan) (99.1) (0.6) (0.3) (32.3) 
Marshall Space Flight Center 1121 100 1 276 17 090 400 0 0 1 139 866 
(% of total budget plan) (98.4) (0.1) (1.5) - (28. 7) 
Space Nuclear Propulsion Office 0 0 49 700 0 0 0 49 700 
(% of total budget plan) (100.0) (1.3) 
Wallops Station 0 1 640 535 6 400 0 0 8 575 
(% of total budget plan) (19.1) (6.2) (74.6) (0.2) 
Western Support Office 0 11 800 6 506 0 0 0 18 306 
(% of total budget plan) (64.5) (35.5) (0.5) 
Jet Propulsion Laboratory 800 115 217 23 502 57 200 0 0 196 719 
(% of total budget plan) (0. 4) (58.6) (11.9) (29.1) (5.0) 
NASA total $2 809 200 $552 850 $318 700 $278 850 $10 000 $4000 $3 970 600 
(% of total budget plan) (70.8) (13.9) (8.0) (7.0) (0.3) (0.1) (100.0) 














a oy 
i te ee - 
—_ 


*=Less than 0.1%. Because of rounding, percentages may not add to 100.0. 


Source: NASA, Budget Estimates, Fiscal Year 1969,1,SA—2. 
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brothers. On October 1, 1958, Dolley Madison House officially became the 
first home of NASA Headquarters.* 

Between July and October 1961, part of NASA Headquarters moved into 
the newly completed Federal Office Building No. 6, which it shared with the 
Department of Health, Education, and Welfare. On November 8, 1963, NASA 
offices began occupancy of a second new Federal Office Building, No. 10B. 
Other NASA personnel, who since 1963 had occupied the Universal Building, 
North, at 1875 Connecticut Avenue, N.W., moved in October and November 
1965 to the Reporters Building at 300 7th Street, S.W., near the two 
NASA-occupied Federal Office Buildings. NASA’s Procurement Division 
vacated the Universal Building in April 1966 for space in No. 10B, and in 
August 1968 the Apollo Program Office left No. 10B to initiate a planned 
series of moves into L’Enfant Plaza North Building.’ 

This physical expansion reflected the overall growth of NASA. It was also 
a visible measure of increasingly complex Headquarters functions assumed in 
the transition from the NACA, with its FY 1958 appropriation of $117.3 
million, to an agency with an appropriation of nearly $2 billion by FY 1962, 
and a peak of $5.3 billion in FY 1965. | 

Initially, the chief task of Headquarters was to form.a unified agency out 
of disparate entities from the NACA and the Naval Research Laboratory 





brought together by Executive Order 10783 on October 1, 1958, and- 


subsequent transfers from the U.S. Army of the Jet Propulsion Laboratory 
and the Development Operations Division of the Army Ballistic Missile 
Agency. The NACA laboratories had operated with a relatively high degree of 
autonomy; their program and policy direction had emanated from a small 
Headquarters organization that permitted many informal and direct con- 
tacts.® 

The NACA had been led by a Director, Executive Secretary, and Associate 
Director for Research. The first official NASA Headquarters organization 





4Between 1958 and 1963, NASA occupied not only Dolley Madison House and the 
Wilkins Building, but at various times used space in buildings at 736 Jackson Place, 801 
19th Street, N.W., 1815 H Street, N.W., 7th and D Streets, S.W., and a temporary 
structure (“Tempo L”) near the Lincoln Memorial. . 

5U.S. Congress, Senate, Committee on Aeronautical and Space Sciences, NASA 
Authorization for Fiscal Year 1964, Hearings, Pt. 2, 88th Cong., 1st sess., June 12, 13, 
17, 18, 1963 (Washington, D.C.: GPO, 1963), 1046-1049; interview with Sidney G. 
Newman, Buildings Management Branch, NASA Administrative Services Division, July 
24, 1968. 

6 Rosholt, Administrative History of NASA, 29, 33-34. 


retained a trio of top management positions—Administrator, Deputy 
Administrator, and Associate Administrator. Program activities in 1958 were 
divided between “‘research” and “development,” but after a little more than a 
year this distinction was changed to “advanced research” and “space flight,” 
with an additional category for launch vehicle programs. A few months later, 
a fourth program area of life sciences was established.’ 

In 1961 the importance of Headquarters as central coordinator of the 
agency’s projects was heightened by a national policy decision that clarified 
the immediate goals of United States efforts in space. On May 25, 1961, 
President Kennedy urged a joint session of Congress to accelerate the Nation’s 
space program by committing resources to a manned lunar landing before the 
end of the decade and to development of a nuclear rocket and worldwide 
applications satellite systems. Congress approved his proposal in authoriza- 
tions enacted in July and the Appropriations Act for FY 1962 in August 
1961.* 

To implement these national objectives, NASA had to expand. Sudden 
growth demanded immediate solutions to administrative and program 
problems of directing interrelated research and development projects. Two 
basic problems were the demarcation of major program areas and the 
establishment of effective working relationships between Headquarters and 
the directors of field Centers. 

NASA Headquarters responded to the 1961 decision by dropping earlier 
program area distinctions and establishing four new offices for Manned Space 
Flight, Space Sciences, Applications, and Advanced Research and Tech- 
nology. At the same time, the Center directors were placed organizationally 
directly under the Associate Administrator to strengthen the control of 
general management. Initial steps to improve staff services to general 
management also were taken in 1961 by setting up staff offices for Programs 
and Administration. Division directors in the Headquarters Office of 
Administration were to serve as functional managers, responsible for high 
standards of performance in their own areas of specialization throughout 
NASA and its field installations.’ 





7Major NASA organization charts are given in Appendix B of this volume. A collec- 
tion of organization charts 1958-1963 is given in Rosholt, Administrative History of 
NASA, Append. B. 

®P.L. 87-98, 75 Stat. 216, July 21, 1961, and P.L. 87-141, 75 Stat. 342, Aug. 17, 
1961. 

9NASA Announcement 314, June 5, 1961; NASA Release 61-213, Sept. 24, 1961; 
Rosholt, Administrative History of NASA, 297. 
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(3) John F. Kennedy Space Center, including NASA activities at the 
Eastern and Western Test Ranges. 

Office of Space Science and Applications—OSSA was responsible for the 
NASA automated space flight program directed toward scientific investi- 
gations of the earth, moon, sun, planets, and interplanetary space utilizing 
ground-based, airborne, and space techniques such as sounding rockets, earth 
satellites, and deep space probes; for scientific experiments to be conducted 
by man in space and selection and training of astronaut-scientists; for research 
and development of space flight applications in such areas as meteorology, 
communications, navigation, geodesy, and earth resources surveys, and for 
the support of operational systems using these developments; and for the 
development, procurement, and use of light- and medium-class launch 
vehicles, such as Centaur. The Office of Space Science and Applications had 
an over-all institutional responsibility for the NASA installations primarily 
working in space science and applications programs: 

(1) Goddard Space Flight Center, 

(2) Wallops Station, 

(3) Jet Propulsion Laboratory (Government-owned facility operated for 
NASA by California Institute of Technology), 

(4) NASA Pasadena Office (a component field activity of Headquarters). 


Office of Advanced Research and Technology—As of 1968 OART was 
responsible for the planning, direction, execution, evaluation, documentation, 
and dissemination of the results of all NASA research and technology 
programs conducted primarily to demonstrate the feasibility of a concept, 
structure, component, or system which might have general application to the 
Nation’s aeronautical and space objectives; and for coordinating NASA’s 
supporting research and technology program. The Office of Advanced 
Research and Technology had over-all institutional responsibility for the 
research Centers primarily carrying out NASA’s advanced research programs: 

(1) Ames Research Center, 

(2) Electronics Research Center, 

(3) Flight Research Center, 

(4) Langley Research Center, 

(5) Lewis Research Center, 

(6) Space Nuclear Propulsion Office. 

Office of Tracking and Data Acquisition—OTDA was responsible for the 
development, implementation, and operation of tracking, data acquisition, 
communications, and data-processing facilities, systems, and services required 
for NASA flight systems; and for coordination of the management of 
automatic data-processing systems and services. | 
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Table 6-2. Personnel (Continued) 


a a it a ee 














1964 1965 1966 1967 1968 
6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 
Requested for FY ending 2300 2100 2156 21,35 2611 
Total, paid employees 2158 2026 2135 2112 2336 2274 2373 2176 2310 
Permanent 1978 1966 1998 2019 2081 2152 2138 2093 2077 
Temporary 180 60 137 93 255 122 235 83 233 
Code group (permanent only) 2 
2006 12 10 13 14 13. 14 13 9 9 
700° 516 509 522 530 531 544 538 542 530 
900 4 4 4 3 3 3 2 2 2 
Subtotal §32 $23 539 547 547 561 553 553 541 
6004 663 693 700 708 731 791 788 802 801 
$00 745 = =717 729 740 7175 767 761 709 707 
300 18 15 13 7 8 7 11 8 8 
100 20 18 17 17 20 26 25 21 20 
Subtotal 1446 1443 1459 1472 1534 1591 1585 1540 1536 
Excepted: on duty 157 166 147 154 153 160 159 169 177 
Accessions: permanent 118 135 144 169 222° -235 162 NA’ NA 
Accessions: temporary 152 40 101 91 196 30 104 NA NA 
Military detailees | 33 40 40 37 33 32 30 24 23 
4includes Electronics Research Task Group. dpefore Dec. 31, 1960, the data reflect inclusion of code 
bBeginning June 30, 1961, the data reflect conversion group 600 personnel in the 500 code group. 
of some professionals from the 200 occupational code “In addition to NACA request. 
group (engineers) to the 700 code group (aerospace {Includes 2 positions for the Wright-Patterson Liaison 
technologists). For key to code group numbers and Office. 
definition of terms, see Chapter Three. EIncludes 26 positions for Atlantic Missile Range 
CData before June 30, 1961, are for ‘‘aeronautical re- Operations Office and 6 for Pacific Missile Range Office. 
search scientists.”’ Beginning June 30, 1961, the data : 
reflect conversion of these personnel members to the NA = Data not available. 


700 code group (aerospace technologists). 


Source: NASA Personnel Division. Data through Dec. 31, 
1966, from NASA Quarterly Personnel Statistical 
Report; data after Dec. 31, 1966, from Personnel 
Management Information System and the NASA 
supplement to SF 113—A, “Monthly Report of 
Federal Civilian Employment Short Form.” 
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238 NASA HISTORICAL DATA BOOK 


Table 6-4. Funding by Fiscal Year 
(program plan as of May 31, 1968, in millions) 


i i i a 8808 SS SS 


Appropriation Title 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 Total 
|) e)lml mp pp) RK tL 
Research and development $112.30 $157.70 $70.20 $55.50 $136.70 $158.60 $179.90 $171.00 $157.40 $336.70 $1536.00 
Administrative operations* 5.67 8.53 13.87 25.95 51.30 47.09 51.76 54.24 57.53 58.44 374.38 

Total $117.97 $166.23 $84.07 $81.45 $188.00 $205.69 $231.66 $225.24 $214.93 $395.14 $1910.38 
Be a SS 
aFY 1959-1962 appropriations were for salaries and expenses; FY 1963 Source: NASA, Office of Programming, Budget Operations Division, History of 
appropriation was for research, development, and operation. . Budget Plans, Actual Obligations, and Actual Expenditures for Fiscal 


Years 1959 Through 1963 (Washington, D.C.: NASA, February 1965); 
NASA, Budget Operations Division, “Status of Approved Programs,” 
FY 1959-FY 1968, May 1968. 


Table 6-5. Total Procurement Activity by Fiscal Year 
(money amounts in millions) 


a 


1960 1961 1962 1963 1964 1965 ' 1966 1967 1968 Total 
TE TSS ee EE ae 
Net value of contract awards $116.1 $25.3 $67.7 $155.1 $189.0 $209.0 $187.1 $168.9 $436.14 $1554.3 
Percentage of NASA total 34% 3% 4% 5% 4% 4% 4% 3.6% 10.6% 5.3% 
a ne a 

4This figure includes 1968 NASA Pasadena Office total. Source: NASA, Procurement and Supply Division, NASA Procurement: October I, 


1958 to June 30, 1960 (Washington, D.C.: NASA, September 1960); NASA, 
Annual Procurement Report, Fiscal Years 1961-1968 (Washington, D.C.: 
NASA, 1962-1968). 
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240 NASA HISTORICAL DATA BOOK 


NASA PASADENA OFFICE 
(NaPO) 
Location: Pasadena, Los Angeles County, California. 
Director: Earle J. Sample (Oct. 19, 1965- ). 
Paul E. Ross (Director, NASA Resident Office-JPL, March 12, 
1964-Oct. 19, 1965; Manager, WOO NASA Residency-JPL, 
April 8, 1963-March 12, 1964). 
History’ 


Management of the contract with the California Institute of Technology 
for operation of the Jet Propulsion Laboratory became a NASA responsibility 
December 3, 1958.2 The initial NASA contract was negotiated by Head- 
quarters with local day-to-day administration decisions delegated to a 
Contracting Officer’s Representative in the U.S. Army Ordnance District, Los 
Angeles. Major administrative approvals and decisions were assigned to the 
Procurement Officer at Ames Research Center, who visited JPL one or two 
days a week.? Beginning January 1, 1960, responsibility for negotiation and 
contract administration was delegated to the new Procurement and Con- 
tracting Division of the Western Operations Office (WOO), Santa Monica, 
California. On February 1, 1962, a Contracting Officer’s Representative, 





1 This section was prepared by Earle J. Sample and his staff at the NASA Pasadena 
Office. 

2Executive Order 10793, Dec. 3, 1958, Subject: Transferring Certain Functions 
from the Department of Defense to the National Aeronautics and Space Administration. 

3 Letter, Ralph E. Cushman, Contracting Officer, NASA Hq., to Col. Paul H. Scor- 
das, Commanding Officer, U.S. Army Ordnance District, Jan. 22, 1959, Subject: 
Appointment as Contracting Officer’s Representative, Contract No. NASw-6; Letter, 
C.D. Gang, Contracting Officer’s Representative, Army Ordnance, to NASA, June 11, 
1959, Subject: Power of Attorney under Contract at California Institute of Tech- 
nology/Jet Propulsion Laboratory, National Aeronautics and Space Administration Con- 
tract NASw-6. 

4Letter, Cushman, NASA Hq., to Commanding Officer, Army Ordnance, Nov. 12, 
1959, Subject: Contract Administration—Designation of NASA Western Operations 
Office Representatives; Letter, Cushman, NASA Hg., to WOO, Attn. Earle J. Sample, 
Nov. 12, 1959, Subject: Contract Administration—Designation of NASA Western Opera- 
tions Office Representatives; Letter, Cushman, NASA Hgq., to Commanding Officer, 


assisted by a staff of three, was placed in residence at JPL as an extension of 
the Contracts Management Division (as it was called then) of the Western 
Operations Office. He was designated Manager, NASA Residency-JPL,* and 
was given the duties formerly delegated to Army Ordnance and the 
Procurement Officer at Ames Research Center. His function was day-to-day 
contract administration. Responsibility for negotiation of the master contract 
between NASA and Caltech and major changes to it remained a responsibility 
of the Procurement Officer in the Contracts Management Division, Western 
Operations Office. 

On April 8, 1963, the staff was increased to 10 persons and the Residency 
was detached from the Contracts Management Division and assigned to the 
Director, Western Operations Office. Later in 1963, the staff was increased to 
17 persons. On March 12, 1964, NASA established the NASA Resident 
Office-JPL (NRO-JPL), and the new office reported directly to the NASA 
Headquarters Associate Administrator for Space Science and Applications.® 
Responsibility for negotiation with Caltech remained with the Contracts 
Management Division, Western Operations Office. 

With the emergence of the Voyager program as a major activity and the 
decision to assign project management to JPL, with procurement of major 
system contracts directly by NASA, the Deputy Administrator directed on 
October 19, 1965, that certain elements of the WOO procurement and 
contract administration staff be relocated to Pasadena “to form a NASA 
Voyager Procurement Management Group (VPMG)” and that “certain other 
procurement functions currently performed by WOO .. . should be relocated 
to Pasadena ....”’ These two groups, plus the JPL contract administration 
group already in Pasadena, would report to a “single NASA Resident 
Representative and... overall Director of NASA contract activities... ais 





Army Ordnance, Jan. 21, 1959, Subject: Appointment as Contracting Officer’s Repre- 
sentative, Contract No. NASw-6; Letter, Cushman, NASA Hgq,., to WOO, Attn. Earle J. 
Sample, June 6, 1961, Subject: Revisions to Contract NASw-6. For a brief history of 
WOO and WSO, see the section Former Field Activities in Chapter six. 

5 Memorandum, Earle J. Sample, Chief Contracts Management Division, WOO, for 
Director, WOO, Jan. 23, 1962, Subject: Contracts Administration Division Reorganization. 

6 NASA Management Instruction 2-2-17, March 12, 1964, Subject: Establishment 
and Functions of the NASA Resident Office-JPL. 

7Memorandum, Dr. Robert C. Seamans, Jr., NASA Associate Administrator, to 
Associate Administrator for Space Science and Applications and Deputy Associate 
Administrator for Industry Affairs, Oct. 19, 1965, Subject: Prime Contracting Arrange- 

onts for Voyager. 
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Facility 
Jet Propulsion Laboratory (Contract NAS 7-270 F) 
Goldstone Space Communications Station 


Table Mountain Observatory 


Edwards Test Site 


Total 


Facility 


Jet Propulsion Laboratory (Contract NAS 7-270 F) 
Goldstone Space Communications Station 
Table Mountain Observatory 


Edwards Test Site 


NASA HISTORICAL DATA BOOK 


Table 6-7. Industrial Real Property: NASA Pasadena Office- JPL 


(as of June 30; money amounts in thousands)# 


eS a a ee SS es 


Land in Hectares Number of Buildings Buildings in Square Meters Land Value 
(and acres) (and sq ft) 
1967 1968 1967 1968 1967 1968 1967 1968 
59.1 59.1 117 741.9 129 112.0 
(145.9) (145.9) 121 207 (1 267 364) (1 389 750) $799 $799 
7 792.1 8 362.4 
0 0 28 36 (83 872) (90 012) 0 0 
445.2 497.9 
0 0 11 10 (4 792) (5 359.0) 0 0 
3 511.3 3 669.9 
0 0 29 32 (37 795) (39 503) 0 0 
59.1 59.1 129 490.4 141 642.2 
(145.9) (145.9) 189 285 (1 393 823) (1 524 624) $799 $799 
Other Structures Total Real Property 
Buildings Value and Facilities Value Value 
1967 1968 1967 1968 1967 1968 
$34 877 $41 102 $4 770 $ 5 084 $40 446 $46 985 
2 258 2 923 3 364 17 798 5 622 20 721 
180 170 116 189 296 359 
‘1 228 1 373 1 028 1176 2 256 2 549 
$38 543 $45 568 $9 278 $24 247 $48 620 $70 614 


Total 


a 


4For data on JPL property over 10 years, see section on JPL in this 
chapter. This table does not include data on DSN tracking stations other 
than Goldstone; figures for the other stations for FY 1968 are: number of 
buildings, 58; square meters of buildings, 17 915.4 (192 840 sq ft); build- 
ings value, $5 040 000; other structures and facilities value, $3 268 000; 


Source: NASA, Office of Facilities. 


and total real property value, $8 308 000. Comparable data are not avail- 
able for FY 1967. For breakdown of DSN tracking stations’ total real 
property for FY 1967 and FY 1968, see Table 2-23 in Chapter Two. 
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NASA HISTORICAL DATA BOOK 


Table 6-10. Total Procurement Activity by Fiscal Year: NASA Pasadena Office 
(money amounts in millions) 


OOO 


1966 1967 1968 Total 
Net value of contract awards* $337.2 $327.3 - . $664.5 
Percentage of NASA total T% 1% 2.3% 


OO 


4Figures include contract with Jet Propulsion Source: NASA, Procurement and Supply Division, NASA 


Laboratory. Procurement: October 1, 1959 to June 30, 1960 
1968 amount included in NASA Head- (Washington, D.C.: NASA, September 1960); 
quarters total. NASA, Annual Procurement Report, Fiscal Years 


1961-1968 (Washington, D.C.: NASA, 1962-1968). 








YALNAD HOUVASAY SANV 
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1963,° but management of space flight projects remained a minor portion of 
its work. 

In addition to managing the Pioneer and Biosatellite projects, Ames 
researchers have been responsible for numerous space flight experiments. 
Magnetometers, plasma probes, cosmic-dust collection, navigational and 
control devices, solar emission, thermal-control, and life science experiments 
were flown on various spacecraft, including Pioneers, Biosatellites, Explorers, 
OSOs, OGOs, and Gemini. In addition, several Ames experimenters were 
named to analyze returned lunar material. Much of this research at Ames was 
stimulated by the formation of the Space Science Division in 1962. 

After 1958, Ames extended earlier pioneering research in the field of 
variable stability aircraft, and developed ground-based simulators into highly 
sophisticated devices for obtaining design information on critical flight 
regimes encountered by V/STOL, supersonic, and hypersonic aircraft and by 
spacecraft. Ames research results contributed to the design and development 
of the XC-142 tilt-wing and the XV-5A fan-in-wing V/STOL aircraft. Through 
the years, Ames contributed to improvement of performance, stability, and 
control of most military and civil aircraft, both conventional and V/STOL.’® 

The concept of using blunt, high-drag bodies, developed by H. Julian Allen 
in 1952, provided a solution to problems caused by the severe aerodynamic 
heating of atmosphere entry at high speed. Several years later, Ames 
researchers devised conical spacecraft shapes to ensure the minimum total 
aerodynamic heating for all atmosphere-entry speeds of interest. In addition, 
Ames contributed to the basic understanding of ablative heat shields and to 
development of improved heat-shield materials. Studies of manual control 
and guidance of spacecraft during atmosphere entry defined optimum flight 
trajectories for spacecraft with a wide range of lift-drag ratios." ' 


°NASA Hg. Project Approval Documents 00-84-800-811 and 00-87-800-833, for 
Pioneer and Biosatellite projects, respectively. 

1 °Gray, 130-154, passim, and 324 ff. 

11H, Julian Alien and A. J. Eggers, Jr., Technical Report 1381 in Forty-Fourth 
Annual Report of the NACA, 1958 (Washington, D.C.: GPO, 1959), 1125-38 (super- 
seding first unclassified publication of blunt-body discoveries, NACA Technical Note 
4047, 1957). See also NASA R-236 (May 1966) for a more recent work on optimum 
shapes for higher atmosphere-entry speeds. For a list of Ames publications on ablative 
heat shields, see ““Ames Ablation Bibliography” (April 18, 1966); for a summary, see 
Bradford H. Wick, “Ablation Characteristics and Their Evaluation by Means of Arc Jets 
and Arc Radiation Sources,” Seventh International Aeronautical Congress, Paris, June 
11-20, 1965. 





Ames led in developing facilities for simulating high-speed atmosphere 
entry—using models shot from light-gas guns into high-speed jets flowing in 
the opposite direction or using stationary models in air or other gases heated 
by gas-heated pebble beds, by rapid compression, or by electric arcs. Arc-jet 
development, which began at Ames in 1956 and increased in intensity 
1960-1962, was a major contribution to aerothermodynamic research.’ ? 

In studies from 1957 on, the use of lifting bodies to develop adequate 
aerodynamic characteristics including lift-to-drag ratios required for manned 
entry into planetary atmospheres, maneuvering to desired landing sites, and 
landing was hypothesized and experimentally verified. 

Other significant Ames research achievements included improved tech- 
niques for gravity-gradient stabilization of spacecraft and for midcourse 
navigation of manned spacecraft, evidence for lunar origin of tektites and 
identification of minerals in meteorites, information on the depth of granular 
material on the lunar surface, measurements of the flow of solar wind around 
the earth, and synthesis of nucleotides. 


Mission 


Ames Research Center’s mission was assigned as research responsibility in 
the physical and life sciences, flight-project management responsibility for 
Pioneer and Biosatellite projects, and operational responsibility for the NASA 
Convair 990 aircraft and other research facilities: 

(1) Conducting studies in atmosphere entry and environmental physics, 
including basic studies of the physics of high-temperature gases; stability, 
control, and performance of a wide range of spacecraft configurations; and 
spacecraft materials and structures; 

(2) Conducting studies in guidance and control systems; 

(3) Conducting aeronautical research directed at fundamental studies in 
aerodynamics, propulsion, and operating problems of subsonic, supersonic, 
V/STOL, and hypersonic aircraft; 

(4) Conducting studies in solar physics, planetary environments, and 
geophysics; 

(5) Conducting basic research in environmental biology, exobiology, and 
biotechnology, including long-term advanced life support systems." ° 


12 Hartman, Pt. [II, Chap 3. 
13 NASA, Budget Estimates, FY 1969, I, AO 19-20. 
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Table 6-11. Technical Facilities: Wind Tunnels (Continued) 
(with costs in thousands) 


III 


Year Test Section Size in Meters Init. Accum. 
Facility Name Built (and feet) Mach No. Range Reynolds No. Range Cost Cost Research Supported 
sce re a a a SS SS SS Se —=e 
8- by 7-foot supersonic 1955 2.4Hx2.1Wx4.9L 2.45 to3.5CV 1x 106 to 5 x 106 NAf NAf Aircraft aerodynamics, subsonic and 
wind tunnel (8H x 7W x 16L) supersonic 
9- by 7-foot supersonic 1955 2.1Hx2.7Wx5.5L 1.55 to2.5CV 1.5 x 106 to 6.5 x 106 NAF NAf Supersonic aerodynamics 
(7H x 9W x 18L) 
Hypervelocity ballistic 19558 es = a 1 555h 3272h Resistance of space structures to 
range meteoroid impact; 4 light-gas-gun 
and flight-range combinations 
Hypersonic helium tunnel 1960 0.5 dia 8, 15, 20, 26 7x 106 to 13 x 106 1776 2 674 Heat, mass, and momentum transfer, 
(1.66) spacecraft, aerothermodynamics 
3.5-foot hy personic 1960 1.1 dia 5 to 15,1 to 4 min, 1 x 106 to 6.9 x 106 12 630 13332 Aerodynamics, heat transfer, and 
wind tunnel (3.5) 35-min recycle ablation 
Gas dynamics lab 1962 Model sizes up to 0.2 (0.5) = Variable up to 17 - 4778 5 150 Materials in heat-shield applications; 
dia vehicle aerodynamics in planetary 
atmospheres 
Hypervelocity free 1962 0.6 diax 12.2L 8 534.4 m per sec 80 x 106 374 384 High-temperature gaseous radiation 
flight facility (2 dia x 40L) (28 000 fps) model speed and radiative heat transfer in earth’s 
(pilot model) and planetary atmospheres 
Hypervelocity free 1964 3 gun-range combinations: 9 144 m per sec 80 x 106 5 230 5 412 Gas dynamic problems of hypervelo- 
flight facility (a) 1.1 dia x 22.9L (30 000 fps) model speed city flight, particularly atmosphere 
(3.5 dia x 75L) entry problems, with models flying 
(b) 0.9 dia x 17.1L 9509.8 m per sec (31 200 fps) into a 
(3 dia x 56L) 3901.4-m-per-sec (12 800-fps) air- 
(c) 1.1 dia x $.5L stream for a total relative speed of 
(3.5 dia x 18L) 13 411.2 m per sec (44 000 fps) 
Mach 50 helium 1964 0.6 m dia 30, 35,40, 50 0.18 x 106 to 0.67 x 106 1 530 2 132 Hypersonic aerodynamics 
(2 dia) ‘ 
I gg eee 
aincluding 7- by 10-foot wind tunnel No. 2 fIn unitary complex. 
biIncluded in costs of tunnel No. I. &Fourth launcher (impact) built in 1961-1962. 
CCosts included in Bldg. 208. Costs include Bldg. 224, atmosphere entry simulator. 
dincluding costs of conversion from 16-foot high-speed wind tunnel. 
Including all wind tunnels in unitary complex. CV = Continuously variable. 


NA = Not available. 
* Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 1. 
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Table 6-13. Property 
(as of June 30; money amounts in thousands) 


es eS SS 
































Category 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 
Land in hectares (and acres) 
Owned 15.94 15.9 15.9 46.65 46.6 46.6 91.4¢ 91.4 147.94 147.9 
(39.4) (39.4) (39.4) (115.0) (115.0) (115.0) (225.7) (225.7) (365.5) (365.5) 
Leased 0 0 0 0 0 0 0 0 0 0.5 
(1.1) 
Buildings 
Number of major buildings owned® 27 27 30 33 34 36 38 41 43 55 
Area of buildings owned, thousands of 
sq m (and sq ft)f 
Gross floor area® 85.1 85.1 94.5 101.9 102.8 111.7 116.4 138.5 160.4 163.3 
(916) (916) (1017) (1097) (1106) (1202) (1253) (1491) (1727) (1758) 
Including adjacent structures 129.7 129.7 142.0 151.2 152.3 161.2 166.6 188.8 210.7 211.4 
(1396) (1396) (1528) (1628) (1639) (1735) (1792) (2032) (2268) (2276) 
Areas previously reported” 130.7 142.5 153.0 169.6 178.0 160.4 163.3 
0 0 0 (1407) (1534) (1647) (1826) (1916) (1726) (1758) 
Area of buildings leased, thousands of 0 0 0 0 1.2 Ez 1.2 0 0 ee 
sq m (and sq ft) (13) (13) (13) (16) 
Value 
Land $ 20 $ 20 $ 20 $ 663 $ . 663 $§ 773) $ 7173 $ 7173 $ 2373 $ 2372 
Buildings 80 390 82 658 96 926 107156 110639K 120259! 129021 133769 159406 161816 
Other structures and facilities! = = = = 2 232m 2 268" 2 112° 2112 2 346 2 383 
Real property $80 410 $82 678 $96 946 $107 819 $113 534 $123 190 $131 906 $136 654 $164 125 $166 571 
Capitalized equipment $12 608 $13 335 $13 368 $15120P $ 178069 $ 22955 $ 28119 $ 34674 $ 41812 $ 53670 


_____sCapitalized equipment 


@TWwo tracts 11.3 and 4.7 hectares (28.0 and 11.4 acres), acquired by direct pur- 
chases Dec. 15, 1939; 30.6 hectares (75.6 acres) of U.S. Navy land were available to 
Ames through “‘license-to-use” permits. 

630.6 hectares (75.6 acres) held under use permit from U.S. Navy transferred ic 
NASA ownership. Acreage included original 25.1 hectares (62.0 acres) granted to NACA 
by U.S. War Department in December 1939, 5.8 acres granted Ames by use permit from 
the U.S. Navy April 1945, and 3.1 hectares (7.8 acres) obtained on U.S. Navy use 
permit later. 

44.8 hectares (110.7 acres) was obtained in May 1964 on a “‘license-to-use”’ 
basis from U.S. Navy and transferred to NASA in 1965S. 


d56 6 hectares (139.8 acres) acquired May 23, 1967, through trade for surplus 
U.S. Navy land in San Diego. 

Number of major structures or complexes assigned an Ames “N” classification 
number (excluding the Electrical Substation, N-225). Single construction proj- 
ects were usually assigned one “N” number, and costs were accumulated as one 
project, even though several buildings or structures were involved. Components of 
these major buildings are included in totals used in Tables 2-1 and 2-7 in 
Chapter Two. 

Adjacent structures include vertical projection on horizontal plane of wind 
tunnels, water cooling towers, docks, outside passageways, vacuum spheres, water 
towers, etc. 


‘peo “H Tow "s}10da1 IeaA [LOST] JO pus ul pereadde OOO LIp OZI$ MI paisn(py, 








pue ABMEp[OPH “YH ad1004) Aq paplaold sem uorzeuJOJU ATe}USUI *sjI0d91 read [vOSI] JO pus Ul polvadde OOO 961 OL I$ sonst poysnipyy 
-ajddng (9961 fidy) urig Josep souly ‘sorjpoe.z Jo a01JJO ‘WSYN :seomos | ‘S}10daI Iva [BOS] JO pus ut poleadde OOO ESZ I$ sams poisn[py, 
‘796T AA USNON) 6561 AA WO sdurpying 1oJ saInsty UT pepnyou], 
‘O[QUITVAR JON = YN «« C2Ie 1OOL S8OIZ,, se OUIES O17} 
Sem oN] pojJodsl ay} 9961 AA Ag ‘WOdoy senor Jo uotjelady pur ‘nedey ‘souru 
‘sj1odal Iead [eostj JO pus ul parvodde OOO PBs I$ :9mMaIz poisnfpy, -OJUILP] IOJ VII IOOTJ,, 0} UOTUIJop Ul aduULYD & O} ANP se LOST O1 996] WO; vole UT 
"syiodal Iva [eOstj JO pus ul pareadde QO OOS SI¢ :emMsy poisn[pyg gsealdap [OM] IoidvyD Ul 8-7 pue [-7 SoTqu], UI pesn oIe samn3ty poyIodez A[SNOLAaI dy 
"sjJOdal Iead [eosl] JO pua ul poleadde 000 $76 I$ :0INdIj pojsn[pyy "[eIJUaN bsesUOOU! PoJopIsuod 9dU0 Se YOIYM (SOZ-N) BUIp]Ing jews 
"Sj1odol Iead [easly JO pua ut paseadde 0QO £76 I$ OMB poisn[py, B JO UOISNJOUT JO ssneOOq SEM poLIOdal A[snorAoId aINSIJ 196] A+ JOAO Bale IOOTJ ssO1d UI 
"sjJodal ead Jeostj JO pus ul poreadde OOO L8g I¢ :oINdy pojsn[py,, (3903 bs OOOT) wW bs ¢6 NOE Jo asvaIOUT!/ 96] Ul pouljol sem vale IOOTJ Jo uoT}UIEds 
"OMT Joydeyy Ul ¢[-Z ysnon} O[-7 S91Ge] WO] poAlioqg ‘:s0Inog %1'O uey} ssayJ = * 
‘a1QuTIeAe JON = WN ‘7961 AA YSN? GS61 Ad SutIMp sBurpping YIM popnjout oJom saiqfloeJ pue samjonyys JoyIO, 

i 
ILS 99T$ STI POTS vS9 9ETS 906 I¢t$ O61 €7I$ ves Elis 618 LOTS 96 96$ 8L9 78$ OT O8$ anyea Ayladoid [vaI—DyV [eOL 
0°OOT 0°00T 0'00T 0001 0'00T 0'O0T 0°00I 0°00T 0'O0T 0°00T 
vl vt oT L'T 61 61 VN VN VN VN proHioey pue 

somjoniis 13410 
'L6 T'L6 8°L6 8°L6 9°L6 S°L6 ¥°66 6°66 6°66 6°66 sdutpying 
oT ST 9°0 $"0 S°0 9°0 9°0 * * * pue’y 

a 85 8 a es 
8961 L961 996T S96I p961 £961 C96T 1961 096T 6S6I yusuoduo|) 


: (spuesnoy} Ul onjea Aytodoid [¥101 ‘OE ouNE Jo sv) 
[210] JO osejUsoIag se sjusUOdWIO| Ayladolg [eay jo anfeA ‘Pl -—9 a1qeL 


£Sc | YUALNAD HOUVASAU SHNV ‘SNOILVTIVISNI VSVN 


254 NASA HISTORICAL DATA BOOK | 


Table 6-15. Personnel | 


ee ee ee ee 








1958 1959 1960 1961 1962 1963 ! 
Employee Category 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 ! 
Requested for FY ending _ — 1509 1440 1437 2051 | 
Total, paid employees 1413 1427 1464 1429 1421 1418 1462 1529 1658 1825 2116 2166 | 
Permanent 1386 1406 1439 1413 1404 1397 1429 1502 1631 1788 1964 2110 | 
Temporary 27 21 25 16 17 21 33 27 27 37 152. 56 
Code group (permanent only) | 
200° 78 80 83 86 82 79 79 33 39 42 48 48 
700° 357 355 370 360 374 362 392 473 543 586 663 725 
900 0 0 0 0 0 0 0 0 0 0 10 16 | 
Subtotal 435 435 453 446 456 441 471 506 582 628 721 789 | 
600° 0 0 0 0 0 40 40 43 50 «61 83 87 : 
500 175 181 188 181 173 136 131 142 158 188 214 261 
300 159 162 163 151 147 149 157 167 179 191 208 215 
100 617 628 635 635 628 631 630 644 662 720 738 758 
Subtotal 951 971 986 967 948 956 958 996 1049 1160 1243 1321 | 
Excepted: on duty 0 15 21 21 21 21 22 24 26 25 28 28 
Accessions: permanent 119 42 115 65 85 63 71 142 178 251 250 223 
Accessions: temporary 48 4 9 1 7 22 28 34 26 29 158 42 
Military detailees 21 19 14 19 16 16 - 16 19 16 12 10 14 


ee re nnn Ee 
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Table 6-16. Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity* 


a SS eS 


Program 1959? 1960° 1961 1962 1963 1964 1965 1966 1967 1968 
be gS SS Se 
Manned space flight 16 0 0 19 5 10 vi 11 
(% of total) (0.0) (0.0) (1.1) (0.0) (0.0) (0.8) (0.2) (0.4) (0.3) (0.5) 
Space applications 30 0 0 0 0 4 9 1 
(% of total) (0.0) (2.0) (2.0) (0.0) (0.0) (0.0) (0.0) (0.2) (0.4) (0.05) 
Unmanned investigations in space 220 32 336 360 395 395 392 340 
(% of total) (2.0) (8.0) (14.8) (1.9) (16.9) (16.4) (17.9) (17.8) (18.0) (16.3) 
Space research and technology 795 1244 1012 863 839 933 916 939 
(% of total) (4.0) (15.0) (53.5) (74.5) (51.0) (39.2) (38.0) (42.0) (42.2) (45.1) 
Aircraft technology© 426 393 319 292 351 406 399 353 
(% of total) (94.0) (75.0) (28.6) (23.6) (16.1) (13.3) (15.9) (18.3) (18.4) (16.9) 
Supporting activities“ 0 0 318 667 620 475 450 439 
(% of total) (0.0) (0.0) (0.0) (0.0) (16.0) (30.3) (28.0) (21.3) (20.7) (21.1) 
Total ARC 1487 1669 1985 2201 2210 2223 2173 2083 


I 


4Based on number of actual positions reported in annual NASA Budget Estimates. FY 1961 
actual figure was reported in NASA, Budget Estimates, FY 1963;FY 1962 actual figure was 
reported in NASA Budget Estimates, FY 1964, etc. 

actual positions data are not available for FY 1959 and FY 1960. Percentages in these 
two columns are based on distribution used by NASA Office of Programming, Budget Operations 
Division, in preparing History of Budget Plans, Actual Obligations, and Actual Expenditures for 
Fiscal Years 1959 Through 1963 (Washington, D.C.: NASA, 1965), Sect. 8. 


CFY 1961 figure represents “aircraft and missile technology.” 

dry 1963 and later figures include tracking and data acquisition, 
technology utilization, and general-support positions. Until FY 1963 
general-support positions were reported with the 5 other budget activities. 
Source: NASA, Budget Estimates, FY 1963-FY 1969; NASA, Budget 
Operations Division. 


Table 6-17. Funding by Fiscal Year 
(program plan as of May 31, 1968, in millions) 


a 


Appropriation Title 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 Total 
Oe nen 
Research and development 0 $ 3.60 $ 4.30 $ 1.50 $16.80 $40.30 $54.20 $64.00 $65.60 $ 66.60 $316.90 
Construction of facilities", $ 3.75 6.20 0.54 6.30 14.29 11.37 5.67 Zils 0 3.17 54.04 
Administrative operations 16.30 17.76 19.89 22.92 25.57 29.87 31.82 33.23 33.81 33.76 264.93 

Total $20.05 $27.56 $24.73 $30.72 $56.66 $81.54 $91.69 $99.98 $99.41 $103.53 $635.87 
a 
4Does not include facilities planning and design. Source: NASA, Office of Programming, Budget Operations Division, 


bry 1959-1962 appropriations were for salaries and expenses; FY 1963 
appropriation was for research, development, and operation. 


History of Budget Plans, Actual Obligations, and Actual Expendt- 
tures for Fiscal Years 1959 Through 1963 (Washington, D.C.: NASA, 
February 1965); NASA, Budget Operations Division, “Status of 
Approved Programs,” FY 1959-FY 1968, May 1968. 
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Table 6-20. Awards to Personnel Granted under Section 306 
of the Space Act of 19584 


i 


Year Inventor Contribution Amount 


mc 


1964 Adrien E. Anderson Commercial air transport $1000 
Woodrow L. Cook 
James C. Daugherty 
J. Lloyd Jones, Jr. 
David G. Koenig 


Alfred J. Eggers, Jr. Flight craft 1000 
Clarence A. Syvertson 

George G. Edwards 

George C. Kenyon 


1965 Howard A. Stine Electric arc apparatus 2500 
Charles E. Shepard 
Velvin R. Watson 


a a ae 


4For complete listing of awards under this Act, see Appendix A, Sect. 1.B. 


Source: NASA, Inventions and Contributions Board. 
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Administrator reviewed the proposal with the Bureau of the Budget in the 
first half of December 1962.’ 

President Kennedy sent the FY 1964 budget to Congress January Ly 
1963, including $5 million in the construction of facilities request for land 
acquisition and design and engineering services for an Electronics Research 
Center in the Greater Boston area.* On February 6, 1963, NASA established 
an Electronics Research Task Group in Boston as a temporary field annex to 
the Office of Advanced Research and Technology, to “conduct that planning 
necessary to prepare NASA for prompt action” when Congress approved the 
proposed Center.? After extensive hearings, in which both House and Senate 
Committees questioned closely the need for and proposed location of the 
new Center, $3.9 million was authorized and appropriated for land 
acquisition and preliminary design in FY 1964.'° 

The NASA Authorization Act, 1964, stipulated that no funds might be 
expended until the NASA Administrator submitted a full report on the 
research Center. A fact-finding committee was established to study the 
geographic location, and other committees were formed to examine the need 
and the nature of the proposed Center. A complete report was transmitted to 
Congress January 31, 1964."? 

On July 11, 1964, President Johnson signed the NASA Authorization Act, 


1965, which included $10 million in construction funds for the new 


Center.'2 A site evaluation committee, convened in March 1964, worked 
through July studying 160 possible locations.'®? On August 19, 1964, the 





7 Ibid. 

8 Ibid., Pt. 2, June 12, 13, 17, 18, 1963, 935 ff. 

° Memorandum, NASA Associate Administrator Robert C. Seamans, Jr., to R. L. 
Bisplinghoff, Director, Office of Advanced Research and Technology, Feb. 6, 1963, 
Subject: Establishment of an Electronics Research Task Group; NASA, Office of 
Advanced Research and Technology, Electronics Research Task Group, “Electronics 
Research Center: Requirements, Operations, Implementation Plans,” July 1963. 

1°NASA Authorization Act, 1964, P.L. 88-113, 77 Stat. 141, Sept. 6, 1963; 
Independent Offices Appropriation Act, 1964, P.L. 88-215, 77 Stat. 425, Dec. 19, 1963. 

‘1NASA Release 63-233; NASA Announcement 63-255, Nov. 14, 1963; NASA, 
Report on Electronics Research Center, prepared for U.S. Congress, Senate, Committee 
on Aeronautical and Space Sciences (Washington, D.C.: GPO, Jan. 31, 1964). 

12NASA Authorization Act, 1965, P.L. 88-369, 78 Stat. 310, July 11, 1964. 

13.S. Congress, Senate, Committee on Aeronautical and Space Sciences, NASA 
Authorization for Fiscal Year 1966, Hearings, Pt. 2, 89th Cong., Ist sess., March 22-30, 
1965 (Washington, D.C.: GPO, 1965), 760. 


NASA Administrator accepted the offer of the City of Cambridge, Massa- 
chusetts, of 11.7 hectares (29 acres) of land in Kendall Square.’ ¢ 

The Electronics Research Center was established officially September 1, 
1964.15 NASA’s North Eastern Office (established August 14, 1962) and the 
Electronics Research Task Group were combined, and the personnel of both 
(totaling 80) were placed under the ERC Director.!* In November 1964, 
Electronics Research Center moved from the building occupied by North 
Eastern Office at 30 Memorial Drive, Cambridge, into leased space at 
Technology Square in Cambridge.'7 Recruiting of scientists, technicians, and 
support personnel began immediately, and by June 30, 1965, the Center had 
238 permanent, full-time employees. Its permanent staff numbered 794 on 
June 30, 1968.1* A broad program was undertaken in five areas of 
electronics research—electronic components, guidance and control, systems, 
instrumentation and data processing, and electromagnetics.’ ° 

The first research and development procurement request to industry was 
issued December 4, 1964, for a study to identify guidance and navigation 
research efforts.? ° ‘The first research grant was awarded in December 1964 to 
the University of Pennsylvania for a $40 000 survey of the state of the art in 
microwave research.? ! ' | 

In-house research began in such varied fields as holography, laser 
gyroscopes, thin film microelectronics, and aircraft collision avoidance 
systems. Electronics Research Center was identified as the lead Center to 
begin the development, in 1967, of a detailed plan to provide the necessary 
technology for an integrated avionics system for a second-generation 
supersonic transport during the 1972-1975 time-span.? ? | 





147 etter, NASA Administrator James E. Webb to Cambridge Mayor Edward Crane, 
Aug. 19, 1964; NASA Release 64-208. 

15 NASA General Management Instruction No. 2-2-18, Sept. 1, 1964; NASA Releases 
64-172, 64-199, and 64-201. 

16 ERC Release 64-4; NASA Release 64-219. 

'7Senate, Committee. .., NASA Authorization for Fiscal Year 1966, Pt. 2, 760; 
ERC Release (unnumbered), Nov. 13, 1964. 

18 ERC Personnel Files; NASA Office of Administration, Personnel Division. 


19 Senate, Committee. .., NASA Authorization for Fiscal Year 1966, Pt. 2, 761, Fig. 


233; NASA General Management Instruction 2-2-18, Attachment A. 

2 °F RC News Release (unnumbered), Dec. 4, 1964. 

21 ERC News Release (unnumbered), Dec. 18, 1964. 

221J.S. Congress, House, Committee on Science and Astronautics, Subcommittee on 
Advanced Research and Technology, 1968 NASA Authorization, Hearings, Pt. 4, 90th 
Cong., Ist sess., March 14-22, April 4-20, 1967 (Washington, D.C.: GPO, 1967), 287. 
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Table 6-21. Property 


(as of June 30; money amounts in thousands)# 


i a a SS 0 











Category 1965 1966 1967 1968 | 
LD 
Land in hectares (and acres) . 
Owned 0 2.4 2.6 3.6 
(6) (6.3) (8.8) 
Leased 0 0 0 0 . 
| 
Buildings 
Number owned 0 0 0 0 | 
Area owned, thousands of sq m 0 0 0 0 
(and sq ft) 
Area leased, thousands of sq m> 9.0 12.1 20.3 23.0 
(and sq ft) (97.0) (130.3) (218.2) (247.5) 
Value 
Land 0 $739 $769 $1 099 
Buildings 0 * 0 0 1 671 
Other structures and facilities 0 0 0 9 
Real property 0 $739 $769 $2 779 
Capitalized equipment $100 "$1808 $6961 $13 227 


LS 


4For definition of terms, see Introduction to Chapter Two. Source: NASA, Office of Facilities. 


bGsA-leased; not included in NASA total in Table 2-9 in Chapter Two. 
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Table 6-23. Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity? 


nT EE EESs ESD 


Program 1964 1965S 1966 1967 1968 
Manned space flight 0 0 0 0 0 
(% of total) (0.0) (0.0) (0.0) (0.0) (0.0) 
Space applications 0 0 4 13 17 
(% of total) (0.0) (0.0) (0.8) (1.8) (2.1) 
Unmanned investigations in space 0 0 6 18 31 
(% of total) (0.0) (0.0) (1.2) (2.6) (3.9) 
Space research and technology 8 115 256 368 434 
(% of total) (32.0) (47.1) (50.2) (52.6) (54.7) 
Aircraft technology 0. 0 1 2 0 
(% of total) (0.0) (0.0) (0.2) (0.3) (0.0) 
Supporting activities” 17 129 243 299 312 
(% of total) (68.0) (52.9) (47.6) (42.7) (39.3) 
Total ERC 25 244 510 700 794 


a 


4Based on number of actual positions reported in annual bFY 1964 and later figures include tracking and data 
NASA Budget Estimates. FY 1964 actual figure was reported acquisition, technology utilization, and general-support 
in NASA, Budget Estimates, FY 1966; FY 1965 actual figure positions. 
was reported in NASA, Budget Estimates, FY 1967, etc. 
Source: NASA, Budget Estimates, FY 1966-FY 1969; 
NASA, Budget Operations Division. 


Table 6-24. Funding by Fiscal Year 
(program plan as of May 31, 1968, in millions) 








Appropriation Title 1964 1965 1966 1967 1968 Total 
Research and development $0.20° $ 2.70 $ 8.80 $16.40 $27.00 $ 55.10 
Construction of facilities 3.68 10.50 5.25 7.50 0 26.93 
Administrative operations 0.515 3.20 6.36 12.22 15.38 37.67 

Total $4.39 | $16.40 $20.41 $36.12 $42.38 $119.70 





4IDoes not include facilities planning and design. 
ONASA North Eastern Office. 


Source: NASA, Office of Programming, Budget Operations 
Division, History of Budget Plans, Actual Obliga- 


tions and Actual Expenditures for Fiscal Years 
1959 Through 1963 (Washington, D.C.: NASA 
February 1965); NASA Budget Operations Di- 
vision, “Status of Approved Programs,’’ FY 
1959-FY 1968, May 1968. 
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HL-10 lifting-body vehicle’s first glide flight was December 22, 1966.'' In 
mid-1968, a third vehicle, the USAF-developed X-24A, was being prepared 
for flight tests.’ ? . 

In support of the Apollo program, the first manned test of a free-flight 
lunar landing simulator (the lunar landing research vehicle) was flown 
October 30, 1964, by the late NASA research pilot Joseph A. Walker.' 3 
Overall management of the XB-70 supersonic aircraft research program was 
transferred to Flight Research Center March 25, 1967.'* The program was 
expected to be completed by January 1969." * 


Mission 


The mission of Flight Research Center was research in and evaluation of 
problems of flight, both within and outside the atmosphere, including 
problems of takeoff and landing; low-speed, supersonic, and hypersonic flight; 
and reentry: 





_11ERC Release 29-66. ; 
12NASA, Budget Estimates, FY 1969, 11, RD 18-8, 18-9. 
13FERC Release 28-64. 
14N ASA Release 67-59; FRC Release 5-67. 
15 NASA, Budget Estimates, FY 1969, Il, RD 18-8, 18-9. 


(1) Conducting aerodynamics and aeronautics projects, such as X-15, 
XB-70, supersonic transport, and hypersonic research; space vehicle systems 
projects to study flight behavior of advanced reentry vehicles (including M-2, 
HL-10, and X-24A heavyweight lifting bodies); and electronics systems 
projects on display, guidance, and control in advanced flight missions and on 
improvement of systems and sensors used in biomedical monitoring, tracking, 
and data acquisition; 

(2) Maintaining special facilities, including general-aviation aircraft for 
handling-qualities investigations; century series fighters used for pilot pro- 
ficiency and general investigations, X-15 rocket aircraft for hypersonic 
research and reentry investigations; special-purpose vehicles, such as lifting 
bodies, variable stability aircraft, or airborne simulators; laboratory facilities; 
and simulation equipment; 

(3) Operating a three-station radar range for tracking and data acquisition 
in support of flight activity.’ * 





16 Thid., 1, AO 2-65. 
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Table 6-28. Property 
(as of June 30; money amounts in thousands) 


a a a eS 


mn  - e e - 




















Category 1962 1963 1964 1965 1966 1967 1968 
Land in hectares {and acres) 
Owned 0 0 0 0 0 0 0 
Leased 0 0 0 0 0 0 0 
Buildings 
Number NA 5 8 18 21 9b 33 
Area owned, thousands of sq m 17.8 16.0 23.8 23.9 37.6 28.6 32.7 
(and sq ft) (191) (172) (256) (257) (405) (308) (352) 
Area leased, thousands of sq m 0.7 0.7 0.7 
(and sq ft) NA (8) NA (7) (8) 0 0 
Value 
Land 0 0 0 0 0 0 0 
Buildings NA $4609 $ 6074 $ 5 458° $ 6954 $ 7399> $ 7627 
Other structures and facilities NA 488 768 1 577 1 824 1913 1 900 
Real property NA $5097 $ 6 842 $ 7035 $ 8778 $ 9312 $ 9527 
Capitalized equipment $6000 $9093 $14 444 $22 172 $29 230 $29 522 $32 332 


ep SS 


+ 


4Data for earlier years are not available. For definition of terms, see 
Introduction to Chapter Two. 
bNumber of buildings decreased because of redefinition; the 1966 figure 
of 21 includes 2 substations which were dropped from the 1967 report. 
CAlthough number of buildings increased by 10 during FY 1965, building 
value dropped because of a close analysis of reporting for FY 1964 and Source: NASA Office of Facilities. Supplementary information was 
previous years showed that figures were erroneous. The FY 1965 report was provided by E. Harlow Mortensen. 


based on an actual engineering review of drawings and an onsite inspection 
of facilities. 


NA = Not available. 
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Table 6-30. Personnel (Continued) 


1964 1965 1966 1967 1968 
Employee Category 6/30 12/31 6/30 








12/31 6/30 12/31 6/30 12/31 6/30 











Requested for FY ending 593 604 605 596 590 
Total, paid employees 619 622 669 629 662 618 642 607 622 

Permanent 618 620 611 608 609 607 587 582 566 

Temporary 1 2 58 21 53 11 55 25 56 
Code group (permanent only) 

200 1 1 1 1 1 1 1 1 0 

700 197 200 198 200 201 202 201 198 197 

900 1 1 1 1 1 1 1 i 1 

Subtotal 199 202 200 202 203 204 203 200 198 

600 37 39 39 41 42 45 43 43 45 

500 58 59 54 58 64 59 59 59 SZ 

300 62 61 65 60 59 58 49 68 73 

100 262 259 253 247 241 241 233 212 198 

Subtotal 419 418 411 406 406 403 384 382 368 

Excepted: on duty 6 6 5 5 4 4 6 6 6 
Accessions: permanent 58 44 27 32 61 54 40 NA NA 
Accessions: temporary 6 18 59 51 54 16 44 NA NA 
Military detailees 5 5 4 4 3 § 7 10 10 

aUntil Sept. 27, 1959, Flight Research Center was designated High Speed dpefore Dec. 31, 1960, the data reflect inclusion of Code group 600 
Flight Station. Data before June 30, 1960, include statistics for Western personnel in the 500 Code group. 
Coordination Office, which was redesignated Western Operations Office Aug. 5, 
1959; see section on Western Support Office for later data on Western NA = Not available. 
Operations Office. 

bBeginning June 30, 1961, the data reflect conversion of some professionals Source: NASA Personnel Division. Data through Dec. 31, 1966, from 
from the 200 Code group (engineers) to the 700 Code group (aerospace tech- NASA Quarterly Personnel Statistical Report; data after 
nologists). For key to Code group numbers and definition of terms, see Chapter Dec. 31, 1966, from NASA Personnel Management Information 
Three. System and NASA Supplement to SF 113-A, “Monthly Report 

Cnata before June 30, 1961, are for “aeronautical research scientists.” of Federal Civilian Employment Short Form.” 


Beginning June 30, 1961, the data reflect conversion of these personnel mem- 
bers to the 700 Code group (aerospace technologists). 
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Table 6-33. Actual Obligations for Construction of Facilities by Fiscal Year and Program Year 
(in millions) 


ee ee ee i 


III 





Program 
Program Year Plan* FY 1959 FY1960 FY1961 FY1962 FY1963  FY1964 FY1965 FY 1966 FY 1967 FY 1968 Total 
1959 0 0 0 0 0 0 0 0 0 0 0 0 
1960 $1.7 $1.6 * . -* 0 -* 0 0 0 $1.7 
1961 0 0 0 0 0 0 0 if) 0 0 
1962 0.1 | ” * 0 0 0 0 0 0.1 
1963 1.9 $1.6 $-0.2 $0.2 $0.2 * 0 1.9 
1964 2.5 . 1.3 1.2 * -* 2.5 
1965 * 0 J 0 0 . 
1966 * 0 sa 0 6g 
1967 . 0 . . 
1968 0 7 0 0 
Total $6.3 | 0 $1.6 * $0.1 $1.7 -$0.2 $1.5 $1.4 * * $6.3 
AAs of June 30, 1968; includes facilities planning and design. Source: NASA, Budget Operations Division, “Status of Approved Programs, 
Construction of Facilities,” FY 1959-1968, June 1968; NASA, 
* = Less than $100 000. Because of rounding, columns and rows may not add to Financial Management Division, “Summary Financial Status of 
totals. Programs,” June 30, 1968. 
Table 6-34. Total Procurement Activity by Fiscal Year 
(money amounts in millions) 
I 
1960 1961 1962 1963 1964 1965 1966 1967 1968 Total 
I 
Net value of contract awards $2.0 $1.3 $2.5 $18.3 $13.7 $14.7 $15.4 $25.5 $26.2 $119.6 
Percentage of NASA total 1% sg si 1% . wl , 0.5% 0.6% 0.4% 


a 


* = Less than 0.5%. 


_ Source: NASA, Procurement and Supply Division, NASA Procurement: October 1, 1958 
to June 30, 1960 (Washington, D.C.: NASA, September 1960); NASA, Annual 
Procurement Report, Fiscal Years 1961-1968 (Washington, D.C.: NASA, 
1962-1968). 


YWHLINGO LHOMTA AVdS CUVaddoy 





S96T Ul OIN[ANS UO eAIOSGO PoreIJU] UOISIATOL QJ SOL puke *Z96T UT AIO} 
-PAIBSQQO [POWOUOISY 3UTIQIO Z OVO ‘796I Ul AlO}RAIOSGO IEJOY SUTIIGQIO J OSO “6S6I Ul WO; e][g sULIO}UOW 
Arejourdiojuy 9 sasojdxq ‘p96 ul ¢ wooUuds (MOTIqQ JYSII 0} IJ) popnpout saey DASH Aq poseueu sjdaf[o1d 9} 
-[9} BS OIJIJUDIOS puke ‘TeOIZO[OIOS} OUI ‘SUOT}BOTUNWIWOD “1 96] Ul ‘puelAIey ‘}]EqQuodIyD ‘I90}U9D 1YST.J voedS preppoyH 








"8961 ‘07 “AON “UetUZ]y YoY “1 JojensiuIMpyY VSVN 
0} Sopieng "Y pyeuogd asuajagq Jo “Aoag Ando ‘19}}0] Iaa00 ..‘prenzueA yoalolg jo jou 
-UOSIog UPIPALD pur ‘satympoey ‘Ajtadoig ‘splooay Jo Jajsuely] sulpiedsay uoneisiuiupy 
908dg PUe SOI}NCUOIAY [PUOTIEN pue asUajag JO jUoUIjIEdeq UsZEMIOg JUDWOAIBY,,, 
‘St-pb ‘b ‘VSVN fo Cosi ]] aanjoajsumupy “YOYSOY . 
(8S61 ‘OE “dog ‘4a1SI39y Josapad) EYOL “WA ET ‘ESLOT JaPIO oalNdaxq, 
“6-8 ‘(S961 ‘Odd VO'd “UO uTysem) $961 “ST YOIRP “ssas Is] “BU0D YIG8 ‘L9T “ON 
“ydy osnoyY ‘suolnppisul] PSP N fo sulUUD[Y saisvpy ‘SONeUOI|sSY puke adUaIOG UO 90]]NU 
-WO7) asnopy ‘ssardUuOD “S'f] 99S ‘POG PUB ZG] UI poredaid alam suejd Ja}seu jUSNbes 
“NS “6L ‘HOYSOY Ul ports “BCE “61 “AON “PIOIOYy JO wUNpuLIOWEW ‘UeUUIIy, 
"08-6L ‘VSVN 
JO A4OISIF] adlioAIS]uIUpY “YOYSOY * Ys] ‘1 “sIny ‘Teog uus]yH “f ‘ueg Aq aseofoy, 
"19JU9Z) ISI] soedg preppoy 
‘Teyjuasoy poly Aq yoo” vjoq ay} 103 paredaid sem DY4S5H JO AIO}SIY UO UOI}OeS BUT. 
‘O€-67 ‘I “(8S6T ‘Odd *'0'd ‘u0}suI 
-YStM) SS6T ‘I ‘Sny “ssos pz “Su0D WSg ‘S8umvaz] ‘uoljoajsiuIUipYp aovds pup so1jnoU 





OTIAS}[OQ AY} JO UOISIAIG PJendueA oY} poleusIsap (QO6{ Asenuer) J9}e, sem 
jeYM 0} SIOquIDU JaUUOSIad {CT JO ‘gCEI ‘OE IeqUIDAON a0eTd Yoo) sJajsueI 
IENIOV o O96! “[ Alenues jnoge Apeal aq 0} pajoadxea sem 31‘ payofduroo sem 
19]U99 a0ed¢ OTPASISG 94} [UN sarzyIoey AlOJeIOQe] YoIeasay [RAEN JO osn 
PaNnur}UOd 10} peptaoid jUaWoaIse ue ‘prensueA 3defo1g Jo ssalZoid ay} YIM 
 SOUSIOJIOIUT JO WNUTUTU aynfosqe Ue, YM JojsueI) oy) Yst[duoo0e OF, 
"8S61 “LI YreW peyoune] useq pey 7 pamnsupy pur .(gs-1S61) 
eax [eoIsAYydooay [euO!eUsa}U] oY} Ul UOTJEdIOIIIEd “g°~— ay} Jo Jed SB ‘CCE 
"6c A[ng Jamoyuasiq juapisaig Aq pasunouue ueeq pey ojtjoyes yIIeO |[eUIS 
B 1IqQ10 0} yoaloid sty], “(prensueA yaf01g) Jafo1g aTJEIVg SyTIUAIDS ‘Sp 
STUN sulpnjout ‘s}9afoid aoeds Jergaas Jo Joysues) pazoajyo Ales] ,WSWN 
JO jUsUTYsI[gejso SulouUNOUUR IepIO sAlINIEX| ‘gc6] ‘| 1aqgowg sy 
¢ VSVN Paulo! Ayjenjoe jouuosiad s,10}u99 
MOU dy} JO SNefONU 3Y} WIOJ 0} sem YOIYM dnois plensurd gs AlOLIOgGET 
Yolvasoy [BARN] 94} 9J0jaq “JaqUIaAON ul ueld Joxseul jsIJ ay} paaoldde 
ueuus|H YWey L JoyeNsUIUpPY VSVN ‘91 Jequieidag Aq pajaduroo suotjeo 
“Yyloods [errr YM ,Jo]UaQ Yyoleasay JeIMyNoUsy a[pPasiag s.omnynousy 
JO ‘jdoq ay} jo qed sem ays oy} {,,JUaUTUIEAOS Jelapay ayy Aq pauMo 
Apeal[e pur] uo,, iaqueair) Ul 9q pjNOM J9}U90 MoU sy} 1eY) poouUNoUUe 


18? 


-O4O PY JOUOIIDAT 24] AOL uOIJINAJSUOD SulziaoyInp ‘uCtHeIojdxy aoedg pue soijneuoysy 
UO saz HTWUIOD JooJag “esnoH{ ‘ssaIsuOD “S'N *8Sé6T “pT “BnV “LS9-Sg MET SIIGnd, 





pueyAlep jo [veg UUa[y “f JoJeUaS “] IsNBnY UD ,UO;UTYseA, JO APTUTOIA 
oY} Ul payedo] aq 0} ..J9}]U90 syefoid adeds,, B 1OJ UOTT]TW S/'¢¢ pezIIOYyNe 
Ssarsuod ‘“poysyqeise ATfeIoyjo sem YWSYN OjJaq ‘Qc6] Isn3ny uy 


AJO}STY 


“0961 “OT 190) PisMoperseM "M euasNg 
:JO}IOIIG] ayBIOOSSY 


"(8961 ‘ZI Alne-S96I ‘77 Aine) pussumo], “My Uyor 
| :10}D011Gq Ajndag 


"(S961 ‘ZZ AINe-6S6I ‘I “Id99) 11905 “ff Arey 
"(9961 ‘S ARW-S96I 


‘Tt? Apne Sunoy : “9961 ‘§ ARW) ARID “dA uyor JOJO 
“asURY S[ISSIPY SPUBS ay ‘(S9IDe C' 68/7) Sare}09y 
L'8ZI1T ‘(PouMO-VSWN “Pley-toyoeMUOD) [ellsnpul [eo] 
"SBXO] “TSUYD sndiog ‘(serie 7° 9¢ |) sareWeY [SS — 
"BYSeTY ‘(SoIde OT°E7S) SaleID0Y Z'6PPE — 
‘8961 ‘O€ auNs Jo s¥ (Sade $6998) 
soleqoy EC pOSE ‘suoijejs BSuryorely ye puel pauMo-yYSVN 
"(sone 6 TIZ1) 
Sole}O9Y C$ O6p “SUOTIEIS BUTYORI] PUB DYSH 1& paseag, [eo] 
“JaYjO (Sale Q'S) SoIBOBY OZ — 
"S}UDUOSS PUL SoseRay (Sale QE Eg) Sale}AY S9SZ — 
"PoUMO-VSVN (Sole Z' pS) SerejOay Ep7Z — 
: ‘8961 
‘OE auNL JO SE DASH 1 (So19e O'EGT I) SereIOaY [2101 B'ZEP :puey 
“ puefArey “AJUNOD SadI094y sOUlIg ‘1[aqua—aIH SURO] 


(OASD) 
YHINGWO LHOVIA ADVdS CUVaddoOD 


282 NASA HISTORICAL DATA BOOK 


Space Center. Effective December 28, another 46 persons from Naval 
Research Laboratory were transferred to constitute Beltsville’s Space Sciences 
Division. A third group of 73 persons was transferred to or employed directly 
in the various divisions of the Center between October 1, 1958, and March 
1959.7 

On January 15, 1959, the Beltsville Center came into formal existence,* 
and a construction contract for the first two major buildings was let April 
10.2 On May 1, NASA announced that the facility would be named Goddard 
Space Flight Center, in honor of Dr. Robert Hutchings Goddard (1882-1945), 
American pioneer in rocket research who had achieved the first launch of a 
liquid-propellant rocket on March 16, 1926.*° Goddard Space Flight Center 
was Officially dedicated on the 35th anniversary of that launch in 1961."' 

The first satellite project for which Goddard Space Flight Center assumed 
overall responsibility was Explorer 6 launched August 7, 1959. The Explorer 
series continued and in 1967 Explorer 35, launched July 19, became the first 
Interplanetary Monitoring Platform (IMP) anchored in lunar orbit.'? God- 
dard was also responsible for a series of orbiting observatory satellites; on 
March 7, 1962, the first Orbiting Solar Observatory (OSO /) was launched, 
and the first Orbiting Geophysical Observatory (OGO /) September 4, 
1964.53 

In the area of applications technology, the Center managed the Tiros 
(Television Infrared Observation Satellite) program, whose initial flight, April 





7“Report to the House Committee on Science and Astronautics” (requested in 
Hearings before the Committee March 9, 1959; mimeo, prepared by NASA Personnel 
Division), March 17, 1959, Lists A, B, and C. 
8NASA Beltsville Space Center, General Notice No. 1, Jan. 15, 1959, Subject: 
“Designation as Beltsville Space Center”; NASA General Notice, Jan. 22, 1959, Subject: 
“Establishment of Beltsville Space Center”; reprinted as Exhibits 6 and 7 in Append. D 
of Alfred Rosenthal, Venture into Space: The Early Years of Goddard Space Flight 
Center, (Washington, D.C.: NASA SP4301, 1968). See also Exhibits 8-11 for documen- 
tation on the evolution of the Center’s functions and organization. 
- NASA Release 59-125. 
1 © thid,: see Rosenthal, Venture into Space, Chap. 1. 
11 GSFC Release No. 3-10-61-5. See also Rosenthal, Venture into Space, Chap. 3. 
12NASA, Significant Achievements in Particles and Fields, 1 958-1964 (Washington, 
D.C.: NASA SP-97, 1966); NASA Release 67-178. 
13NASA Releases 62-59, 64-213, 64-232, and 66-313; NASA, Significant Achieve- 
ments in Solar Physics, 1958-1964 (Washington, D.C.: NASA SP-100, 1966), 68-70, 73, 
75 ff. 


1, 1960, provided the first global cloud-cover photographs from near-circular 
orbit. The Tiros program evolved into the ESSA weather satellites, opera- 
tional system of the Department of Commerce’s Environmental Science 
Services Administration. The first operational ESSA satellite was launched by 
NASA February 3, 1966.'!* Goddard also developed the Nimbus satellites for 
advanced meteorological research, and on December 6, 1966, launched the 
first Applications Technology Satellite." ° 

Goddard contributed to development of space communications with the 
Echo passive balloon satellites and on July 10, 1962, launched AT&T’s 
Telstar 1, the first privately built comsat. It also managed Relay (first satellite 
launched December 13, 1962) and Syncom (first successful launch July 26, 
1963) active, repeater satellite projects. This concept was adopted by 
Communications Satellite Corporation for its commercial satellite system, 
first in this series was Intelsat 1 (“Early Bird’), launched by NASA April 6, 
1965." 

Goddard Space Flight Center cooperated with the United Kingdom on the 
first international satellite, Ariel 1 (launched April 26, 1962) and on a joint 
U.S. Canadian satellite project, Alouette 1 (launched September 29, 1962). 
Goddard ‘also worked with Italy on the San Marco project, and San Marco / 
became the first satellite built and instrumented in Western Europe and 
launched in the United States by a European crew, December 15, 1964.'7 

In the early years of the Center, Goddard launch crews were stationed at 
the Eastern and Western Test Ranges (then designated Atlantic and Pacific 
Missile Ranges), from which they supervised launch of all unmanned scientific 
and applications missions using the Atlas-Agena, Delta, Centaur, and 





14NASA Releases 60-152, 60-167; ESSA Release 66-7; NASA, Significant Achieve- 
ments in Satellite Meteorology, 1958-1964 (Washington, D.C.: NASA SP-96, 1966); 
NASA, Significant Achievements in Space Applications, 1965 (Washington, D.C.: NASA 
SP-137, 1966); see also NASA, Significant Achievements in Space Applications, 1966 
(Washington, D.C.: NASA SP-156, 1967). 

15N ASA Release 66-308. 

16See NASA, Significant Achievements in Space Communications and Navigation, 
1958-1964 (Washington, D.C.: NASA SP-93, 1966), for a summary of communications 


satellite development. For a discussion of ComSatCorp, see 35 ff. 

17GSFC, Ariel I: The First International Satellite (Washington, D.C.: NASA SP-119, 
1966): Jonathan D. Casper, “The Alouette Program: A Case Study in NASA Inter- 
national Cooperative Activities,’ NASA HHN-42, NASA Historical Office comment ed.; 
U.S. Congress, Senate, Committee on Aeronautical and Space Sciences, /nternational 
Cooperation and Organization for Outer Space, Staff Rpt., Sen. Doc. No. 56, 89th 
Cong., lst sess., Aug. 12, 1965 (Washington, D.C.: GPO, 1965). 
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284 NASA HISTORICAL DATA BOOK 


GODDARD INSTITUTE FOR SPACE STUDIES 
(GISS) 


Location: 2880 Broadway, New York, N.Y. 10025. 


Land: 4645.2 square meters (50000 square feet) (3716.1 sq m 
[40 000 sq ft] net usable, under 10-year lease with 
Columbia University, January 1966 to January 1976). 


Director: Robert Jastrow (Jan. 29, 1961- ). 


History 


NASA announced establishment of the Goddard Institute for Space 
Studies January 29, 1961, arid the Institute began formal operations in May 
of that year as an extension of the GSFC Theoretical Division.' In July 1962 
it was separated organizationally from the Theoretical Division and thence- 
forth reported directly to the GSFC Assistant Director, Space Sciences and 
Satellite Applications.* — 

Originally, the Institute occupied 102.2 square meters (11 000 square feet) 
in Interchurch Center, 475 Riverside Drive, New York. In February 1963, it 
leased an additional 650.3-square-meter (7000-square-foot) area in the 
Columbia University-owned Watson Building,” and two years later added 
371.6 square meters (4000 square feet) of new office space at 2900 
Broadway, New York.* In January 1966 the research staff, management 
support staff, and computer personnel were brought together with the leasing 
of a renovated seven-story building at 2880 Broadway.® These facilities 
included a 12000-volume library, infrared and microwave radiation 





1NASA Release 61-15, approved in December 1960 by NASA Administrator T. 
Keith Glennan; Memorandum, Glennan to Silverstein, Dec. 14, 1960. The section on 
history of GISS was prepared for the Data Book by Alfred Rosenthal, Goddard Space 
Flight Center. 

2GSFC Announcement No. 398, July 23, 1962. 

3 Letter, Lawrence Chamberlain, Vice Pres., Columbia University, to Robert Jastrow, 
Feb. 4, 1963. 

4Memorandum, Arthur L. Levine, GISS Executive Officer, to Herbert Fivehouse, 
Chief, Management Supply and Services Div., GSFC, Sept. 30, 1964. 

S} ease executed between General Services Administration and Columbia University, 
Aug. 23, 1965. 


laboratories, conference rooms, exhibit area, and a computer facility (one 
computer consisting of partly owned, partly leased components). 

In addition to a permanent research staff, postdoctoral research associates 
were supported through NASA grants to the National Academy of Sciences- 
National Research Council. Staff members held adjunct faculty appointments 
at various universities in the New York area, and by 1968 these universities 
had awarded 30 Ph.D. degrees for research sponsored and supervised by 
Institute staff members. 

Goddard Institute sponsored seminars, colloquia, and semiannual confer- 
ences and participated in summer institutes. GISS staff members published 
more than 300 papers in scientific journals and edited or authored 15 books 
between the Institute’s establishment in 1961 and mid-1968. 


Mission 


Goddard Institute for Space Studies was assigned the responsibility for 
research in astrophysics, planetary physics, and atmospheric physics in close 
collaboration with universities in the New York area: 

(1) Conducting an astrophysics program including nucleosynthesis, stellar 
structure and evolution, galactic structure, and an observational program in 
infrared and submillimeter astronomy, 

(2) Engaging in planetary physics studies of the origin of the solar system 
and the evolution of planetary bodies and their atmospheres, 

(3) Undertaking basic studies in atmospheric physics on convection and 
radiative transfer and of general circulation and heat balance of the earth’s 
atmosphere. | 


GISS Semiannual Conferences 
Title Date 
Origin of the Solar System January 1962 


October 1962 
December 1962 
April 1963 
November 1963 


The Planet Jupiter 

Radio Sources and Radio Astronomy 
Origin of the Atmospheres and the Oceans 
Stellar Evolution 


i 
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NASA HISTORICAL DATA BOOK 


Table 6-35. Technical Facilities: Environmental Test Chambers 
(cost in thousands) 


Se i ee SS SS SS 


Technological Areas Supported 


Facility Name* Year Pressure Temperature Init. Accum. 
Built (altitude) Cost Cost 
Environment simulators, 1962 5 x107? 77 to 373K $ 40 $ 52 Thermal-vacuum, thermal-balance 
2 x 2 ft (3) torr (196° to testing of spacecraft materials, 
+100°C) subsystems, and experiments 
Environment simulators, 1962 10-7 torr ” 168 267 Thermal-vacuum, thermal-balance, 
7x 8 ft (2) thermal-gradient testing of Explorer- 
size spacecraft and experiments 
Temperature-humidity 1962 208 to 423 K 96 147 Temperature-humidity testing of 
chamber, 12 x 12 x (-65~ to Explorer or Agena-size spacecraft 
20 ft h. +150°C) and ground support equipment 
Dynamic test chamber® 1962 10->mm Hg ~ 878 878 Rough vacuum for structural 
33.5-ft dia x 59 ft 1. dynamics tests 
Thermal vacuum chamber, 1963 10-?mm Hg 717 to 373 K 379 382 Performance testing of optical 
12x 15 ft (Test (196° to experiments for Orbiting Astronomical 
volume 10 x 15 ft) +100°C Observatories 
Thermal vacuum solar 1963 107? torr LN» 430 850 Research into temperature control 
simulation chamber, baffle of spacecraft 
10 ftd.x 15 fti. 
Space environment 1964 107!° torr 15K E 5015 5346 Thermal-balance and performance 
simulator, 28 x 40 ft (-258 ©) testing of spacecraft systems under 
simulated space conditions of vacuum, 
heat flux, and cold sinks 
NN 0’. —OOe aes 
4 All facilities except Dynamic Test Chamber and Thermal Vacuum Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 7, 


Solar Simulation Chamber contractor-operated (Sperry Gyroscope). 
baverage per chamber. 
CVacuum system Sperry-operated. 


55-68; Appendix A. 
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A 


Functional Name 





Optical facility, low temperature 
Optical coatings laboratory 


Spin and attitude control systems 
facility 


Vacuum system, ultrahigh 


Magnetic field component test 
facility 


Acoustic test facility, high intensity 


Launch phase simulator 


Attitude control test facility 


Measurements laboratory 


Propulsion systems test facility, 
electric 


Balancing facility, vertical 

Radiation environment simulation 
facility 

Launch facility 


Launch facility 





4Sine force rate (Ibs vector). 
bcontractor-operated (Sperry Gyroscope). 
CIncluding equipment and safety system; not including building structures. 


NASA HISTORICAL DATA BOOK 


Table 6-36. Technical Facilities Other Than Environmental Test Chambers (continued) 


Facility Name 
Low Temperature Optical Facility 
Optical Coating Laboratory, 80 in. 


Air Bearing Table 


Ultra High Vacuum System 


Magnetic Field Component Test 
Facility 


. High Intensity Acoustic Facility 


Launch Phase Simulator 


Attitude Control Test Facility 


Measurement Systems Section 


Electric Propulsion System & Test 
Installation 


Vertical Balancing Facility 

Radiation Environment Simulation 
Facility 

Aerobee 350 Launcher4 


Tubular Boom Launcher® 


Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 7. 


Year 


1965 


1965 


1965 


1966 


1966 


1966 


1966 


1966 


1967 


1967 


1967 


Init. 
Co 


$361 


65 


125 


7 


0 


1075 


130 


4465 


183 


5 


65 


750 


7 


965° 


8 


1200 


5 


0 


st 


(cost in thousands) 


Accum. 
Cost 


$632 


30 


125 


NA 


1200 


190 


NA 


NA 


NA 


NA 


86 


NA 


NA 


NA 


8 090. -e 


Technological Areas Supported 
Calibration and alignment of large astronomical experiments 
Deposition of thin film on large optics in the visible and UV spectral regions 


Spin and attitude control system testing 


Evaluation of spacecraft components in space thermal and pressure environment 


Simultaneous simulation of magnetic field, temperature, and vacuum (10-6) 
in space 


Simulation of launch noise to determine and evaluate effects on spacecraft 
systems, subsystems, and structures 


Simulation of launch environment 


Determination of spacecraft magnetic moment, evaluation of magnetic 
moment; evaluation of magnetic attitude control systems 


Auxiliary propulsion 


Auxiliary propulsion systems for spacecraft station keeping and attitude 
control 


Static and dynamic balancing of spacecraft and sounding rockets 


Production of high-energy charged-particle beams, gamma radiation, and 
neutron beamis to determine effects on materials and electrical and optical 
devices 


Space sciences 





dAt White Sands Missile Range. 
€at Barriera do Inferno Range, Natal, Brazil. 
NA=Data not available. 
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NASA HISTORICAL DATA BOOK 


Table 6-38. Value of Real Property Components as Percentage of Total 
(as of June 30; total real property value in thousands) 


st i 08 SS 


Component 19634 1964 1965 1966 1967 1968 
cm nn 
Land 0.4 1.2 1,1 1.3 1.3 1.2 
Buildings 93.3 90.9 70.5 © 63.8 . 62.0 61.4 

Other structures 
and facilities 6.3 7.9 28.4 34.9 36.9 37.4 
100.0 100.0 100.0 100.0 100.0 100.0 


Total real property value $13 961 $34 350 $62 939 $91 012 $111234  $132040 


rt SS 


4 Data for earlier years are not available. 


Source: Derived from Tables 2-10 through 2-13 in Chapter Two. 
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NASA HISTORICAL DATA BOOK 


Table 6-39. Personnel (Continued) 


er ES 





<r An te re i ee SS i A 





1964 1965 
Employee Category 6/30 12/31 6/30 12/31 
Requested for FY ending 3700 3612 
Total, paid employees 3675 3640 3774 3560. 
Permanent 3498 3531 3613 3489 
Temporary 177 109 161 71 
Code group (permanent only) 
200° 67 64 63 59 
7004 | 1542-1579 1624-1531 
900 0 1 0 0 
Subtotal 1609 1644 1692 1590 
600° 439 447 461 463 
500 649 649 647 634 
300 $41 538 558 $48 
100 260 253 255 254 
Subtotal 1889 1887 1921 1899 
Excepted: on duty 40 40 33 29 
Accessions: permanent 327 208 250 203 
Accessions: temporary 83 166 105 182 
Military detailees 14 11 5 3 











1966 © 1967 1968 
6/30 12/31 6/30 12/31 6/30 
3677 : 3759 3782 
3958 3791 3995 3752 4073 
3718 3754 3788 3702 3746 

240 37 207 50 327 

58 60 60 58 36 
1660 | 1695 1736 ~=—.: 1733 1762 

0 0 0 0 0 
1718 1755 1796 1791 1818 
331 540 548 542 540 
680 672 682 624 619 
544 555 534 526 352 
245 232 228 219 217 
2000 1999 1992 1911 1928 

32 31 32 36 37 
462 292 294 - NA NA 
186 73 141 NA NA 

5 8 11 10 8 


nS SS OV — 


4Space Task Group (480 employees) was transferred from Langley 
Research Center to GSFC in November 1959. 

babout 660 employees were transferred from GSFC when Space Task 
Group was established as an independent installation in January 1961. 
Data henceforth include Goddard Institute for Space Studies. 

‘Beginning June 30, 1961, the data reflect conversion of some 
professionals from the 200 Code group (engineers) to the 700 Code group 
(aerospace technologists). For key to Code group numbers and definition 
of terms, see Chapter Three. 

AData before June 30, 1961, are for “aeronautical research scientists.” 
Beginning June 30, 1961, the data reflect conversion of these personnel 
members to the 700 Code group (aerospace technologists). 


€Before Dec. 31, 1960, the data reflect inclusion of Code group 600 
personnel in the 500 Code group. 


NA = Not Available. 


Source: 


NASA, Personnel Division. Data through Dec. 31, 1966, from 
NASA Quarterly Personnel Statistical Report; data after Dec. 31, 
1966, from NASA Personnel Management Information System 
and the NASA Supplement to SF 113-A, “‘Monthly Report of 
Federal Civilian Employment Short Form.” 
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Table 6-41. Funding by Fiscal Year 


(program plan as of May 31, 1968; in millions) 
ee ry a Se eS Oe eh 


Appropriations Title 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 Total 
Pm oe aa Ogee ene Pe ee Pe Pare aN er a 
Research and development $72.90 $116.70 $140.30 $171.50 $275.40 $370.50 $374.60 $353.10 $386.20 $430.50 $2691.70 
Construction of facilities 3.85 14.00 9.40 11.52 21.18 17.53 2.31 2.40 0.71 0.56 83.46 
Administrative operations? 1.82 15.55 20.38 39.11 52.81 61.94 _ 93.25 64.55 71.19 68.44 489.04 
Total $78.57 $146.25 $170.08 $222.13 $349.39 $449.97 $470.16 $420.05 $458.10 $499.50 $3264.20 
a ih ie ee ee EEE Eee 
4Does not include facilities planning and design. Source: NASA, Office of Programming, Budget Operations Division, History of Budget 


DEY 1959-1962 appropriations were for salaries and expenses; FY 1963 appropria- Plans, Actual Obligations, and Actual Expenditures for Fiscal Years 1959 
tion was for research, development, and operation. Through 1963 (Washington, D.C.: NASA, February 1965); NASA, Budget 
Operations Division, “Status of Approved Programs,”* FY 1959-1968, May 1968. 


Table 6-42. Actual Obligations for Construction of Facilities by Fiscal Year and Program Year 
(in millions) 





Program Year Program Plan . FY 1959 FY 1960 FY 1961 FY 1962 FY 1963 FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 








Total 
1959 $ 3.9 $3.4 $0.2 $0.2 -* * . ‘ 0 0 0 $3.9 
1960 13.9 5.5 6.7 $ 0.9 $ 0.5 $ 0.2 ° . et 0- 13.9 
1961 9.4 2.6 5.8 0.7 0.2 . = -* -* 9.4 
1962 12.0 7.2 3.9 0.5 $ 0.2 $0.2 -* * 12.0 
1963 21.4 7.9 5.2 5.1 1.1 $0.8 $0.2 20.2 
1964 17.7 4.4 10.3 1.7 1.2 (60.1 17.7 
1965 2.4 0.7 1.6 si . 2.4 
1966 2.7 1.8 0.7 0.1 2.6 
1967 0.8 " 0.7 0.7 
1968 0.6 0.4 0.4 
Total $84.8 $3.4 $5.7 $9.5 $13.9 $13.0 $10.6 $16.4 $6.4 $2.7 $1.6 $83.34 
4Includes $3.4 million for tracking and data acquisition facilities. Source: 


NASA, Budget Operations Division, “Status of Approved Programs, Construc- 
* = Less than $100 000. Because of rounding, columns and rows may not add to totals. tion of Facilities,” FY 1959-FY 1968, June 1968; NASA Financial Manage- 


ment Division, “Summary Financial Status of Programs,” June 30, 1968. 
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Redstone missiles. Initial steps had already been taken by Redstone Arsenal 
to secure launch and support facilities from Air Force Missile Test Center at 
the Cape Canaveral Missile Test Annex. In early January 1953, the 
Experimental Missiles Firing Branch was redesignated Missile Firing Labora- 
tory (MFL).5 

The Department of Defense approved the Army’s proposal for develop- 
ment of the Jupiter intermediate-range ballistic missile November 8, 1955, 
and on December 22 the Department of the Army established the Army 
Ballistic Missile Agency (ABMA) at Redstone Arsenal to manage both the 
Redstone weapon system and the Jupiter program. Missile Firing Laboratory 
became part of the Army Ballistic Missile Agency’s Development Operations 
Division, and the following winter, effective December 24, 1956, 90 Missile 
Firing Laboratory employees were permanently assigned at Air Force Missile 
Test Center. By November 1958, Missile Firing Laboratory had grown to 292 
civilian personnel members and had been given responsibility for launch 
complex design and construction for the Juno V booster (redesignated Saturn 
February 3, 1959).§ 

Within two weeks after the establishment of the National Aeronautics and 
Space Administration October 1, 1958, the first NASA payload, Pioneer 1, 
was launched from the Atlantic Missile Range (as the test range on the Cape 
had been redesignated May 1, 1958) under the direction of the U.S. Air 
Force. On November 28, Air Force Missile Test Center announced establish- 
ment of a Directorate of NASA Tests, and NASA Administrator T. Keith 
Glennan outlined in a May 1, 1959, memorandum the liaison, coordinative, 
and support functions of this office, which had been designated the Atlantic 
Missile Range Operations Office (AMROO).” Effective July 1, 1960, with the 
transfer of ABMA’s Development Operations Division to NASA, Atlantic 
Missile Range Operations Office was terminated. Missile Firing Laboratory 
became the Launch Operations Directorate (LOD) of the new NASA Marshall 
Space Flight Center, functioning as the central authority at both Atlantic 





5 Jarrett and Lindemann, “‘Historical Origins,” 20-23, 32. 

6 Ibid., 40-49. By November 1958, ABMA was operating under Army Ordnance 
Missile Command (AOMC), established March 1958. 

7 Ibid., 54; Rosholt, Administrative History of NASA, 81, n. 32; 123-124; Memo- 
randum from the Administrator, May 1, 1959, Subject: Functions and Authority— 
NASA Atlantic Missile Range Operations Office (AMROO). Provisions of the memo 
were incorporated into the NASA Management Manual by General Management Instruc- 
tion No. 2-2-13, Sept. 17, 1959. 


Missile Range (AMR) and Pacific Missile Range (PMR) for all NASA launch 
operations and performing liaison work with the military range commanders 
and their staffs.* | 

Even before the transfer, Missile Firing Laboratory had been negotiating 
with Air Force Missile Test Center for the reassignment of MFL facilities at 
Cape Canaveral Missile Test Annex to NASA. Missile Firing Laboratory had 
also been developing a master plan for future NASA launch facilities. With 
the decision in the spring of 1961 to undertake a manned lunar landing 
before 1970, Launch Operations Directorate and Air Force Missile Test 
Center initiated a joint study of lunar mission launch site facilities and 
requirements. NASA and the Department of Defense signed an agreement on 
management and funding of the lunar landing program’s launch site August 
24, 1961. On the same day NASA announced the decision to acquire some 
32 373 hectares (80 000 acres) north and west of Cape Canaveral Missile Test 
Annex on which to construct facilities for manned lunar launches.’ 

NASA announced March 7, 1962, that Launch Operations Directorate 
would become an independent NASA field installation effective July 1, 1962. 
Marshall Space Flight Center retained a “Launch Vehicle Operations 
Division” and Launch Operations Directorate’s NASA Test Support Office at 
Pacific Missile Range became another independent installation—the Pacific 
Launch Operations Office (PLOO). The rest of the Launch Operations 
Directorate—338 former Marshall Space Flight Center employees—formed the 
Launch Operations Center at Cape Canaveral. The functions of the new 
Center were to support NASA’s launch operations, supervise large-scale 
construction for the manned lunar landing launch site, and continue liaison 
with Air Force Missile Test Center.’ ° 

After a series of discussions on their respective mission responsibilities at 
the Cape, NASA and the Department of Defense signed an agreement January 
17, 1963, which provided that Air Force Missile Test Center would continue 


as “host agency” for the 6070-hectare (15 000-acre) Cape Canaveral launch 





8 NASA Announcement No. 156, June 13, 1960. 

9 Asreement Between DOD and NASA Relating to the Launch Site for the Manned 
Lunar Landing Program,” signed by Deputy Secretary of Defense Roswell L. Gilpatric 
and NASA Administrator James E. Webb, Aug. 24, 1961; NASA Release 61-189. 

1°9NASA Circular No. 208, March 7, 1962, Subject: Establishment of the Launch 
Operations Center at AMR and the Pacific Launch Operations Office at PMR; NASA 
Release 62-53: Rosholt, Administrative History of NASA, Append. C; NASA General 
Management Instruction 2-2-9.1, Jan. 10, 1963. 


—— —— — + -- 
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responsible for final assembly, checkout, and launch of the Apollo space- 
craft.’ ° 

On October 1, 1965, NASA consuvlidated its unmanned launch activities 
by absorbing the Goddard Space Flight Center’s Launch Operations Division. 
Goddard personnel assigned to the Western Test Range, as well as the staff 
and functions of Pacific Launch Operations Office, became the KSC Western 
Test Range Operations Division. With this reorganization, KSC assumed 
responsibility for checkout and launch of all NASA vehicles except the Scout, 
which was under Langley Research Center management and was launched 
from Wallops Station and at the Western Test Range.’ ® 


Mission 


Kennedy Space Center was assigned the responsibility for preparation, 
checkout, and launch of assigned NASA space vehicles: 

(1) Designing, installing, and operating launch facilities, including ground 
support equipment, for manned and unmanned spacecraft and scientific 
satellites; 

(2) Furnishing onsite technical and administrative support for all NASA 
programs; 

(3) Conducting advanced planning and studies leading to development of 
new launch operations concepts and techniques.’ ' 


Defunct Names 


Air Force Missile Test Center (AFMTC), Headquarters—formerly Long Range 
- Proving Ground Division (renamed AFMTC June 30, 1951); renamed 

Headquarters, Air Force Eastern Test Range (AFETR) May 15, 1964. 

Air Research and Development Command (ARDC)-replaced by Air Force 
Systems Command (AFSC) April 1, 1961. 

Atlantic Missile Range—renamed Eastern Test Range May 15, 1964. 

Banana River Naval Air Station—redesignated Joint Long Range Proving 
Ground June 10, 1949. | 





19N ASA Announcement 64-301; MSC Roundup, Jan. 6, 1965, 1. 

2°N ASA Release 65-313; KSC Release 238-65. For background on launch activity at 
Western Test Range, see section on Pacific Launch Operations Office under Former Field 
Activities below. 

211.5. Congress, House, Committee on Science and Astronautics, Subcommittee on 


Cape Canaveral—redesignated Cape Kennedy Nov. 29, 1963. 

Cape Canaveral Missile Test Annex—redesignated Cape Kennedy Air Force 
Station Jan. 22, 1964. 

Experimental Missiles Firing Branch—became Missile Firing Laboratory 
January 1953. | 

Florida Missile Test Range—redesignated Atlantic Missile Range effective May 
1, 1958. 

Joint Long Range Proving Ground—redesignated Long Range Proving Ground 
AFB May 17, 1950. 

Joint Long Range Proving Ground, Headquarters—redesignated Headquarters, 
Long Range Proving Ground Division May 16, 1950. 

Launch Operations Center (LOC)—became John F. Kennedy Space Center, 
NASA, Dec. 20, 1963. 

Launch Operations Directorate (LOD)—became Launch Operations Center 
(LOC) July 1, 1962. 


Long Range Proving Ground AFB-—redesignated Patrick AFB Aug. 1, 1950. 


Long Range Proving Ground Division—renamed Air Force Missile Test Center 
June 30, 1951. 

Merritt Island Launch Area (MILA)—designation discontinued July 26, 1965; 
area was to be called John F. Kennedy Space Center, NASA. 

Missile Firing Laboratory—became MSFC Launch Operations Directorate 
(LOD) July 1, 1960. 

Mobile Arming Tower—name changed to Mobile Service Structure Sept. 9, 
1965. 

Pacific Missile Range—established June 16, 1958; part of USN responsibilities 
transferred to Air Force Western Test Range in May 1965; Pacific 
Missile Range continues as a national range under U.S. Navy manage- 
ment, but consists of the Sea Test Range, missile impact location 
stations in the Pacific, and several tracking stations. 

Pad A and Pad B—redesignated Launch Area A and Launch Area B sept. 9, 
1965. 

Vertical Assembly Building—redesignated Vehicle Assembly Building Sept. 9, 
1965. 





Manned Space Flight, 1968 NASA Authorization; Hearings, Pt. 2, 90th Cong., Ist sess., 
March 14-21, 1967 (Washington, D.C.: GPO, 1967), 1064; NASA Management Instruc- 
tion 1142.2, June 29, 1965. 
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Table 6-46. Technical Facilities at Kennedy Space Center Other Than Launch Complex 39 
(with costs in thousands) 


TTT. es 


PNo. 2. 


CAlso listed in Technical Facilities Catalog as an MSC technical facility 


(Sec. 11, 163). 


Functional Name Facility Name Year Init. Accum. Technological Areas Supported 
| ompleted Cost Cost | 
Radar boresight range” 1964 $ 95 $ 304 Radar boresighting, RFI checks; was used for Gemini- 
Agena docking checks 
Cryogenic test facility Cryogenic Test, 1964 1200 1 267.6 Mercury, Gemini, and Apollo programs 
(Nos. 1 and 2) Nos. 1 and 2 1966° 
Environmental systems 1964 834 1 533.9 Spacecraft environmental control systems operations 
test facility 
Fluid test facility Fluid Test Support 1964 228 508 Hypergolic propulsion systems, cryogenic fuel cell 
Building systems, life support systems 
Hypergolic test Hy pergolic 1964 977 3 133.7 Propellant systems 
facility (Nos. 1 and 2) Test, Nos. 1, 2 
Flight crew and spacecraft Operation and 1964 8147 28 024.6 Assembly and checkout of manned spacecraft; crew 
test facility Checkout training and preflight preparations 
Building 
Parachute facility Parachute 1964 329.4 341 Storage, receiving, inspection, and packing of parachutes 
and other recovery equipment, flight crew equipment, and 
extravehicular activity (EVA) equipment 
Propellant systems Propellent Systems 1964 125 235 Receiving, disassembly, cleaning, reassembly, and 
component laboratory Component testing of contaminated components of Saturn-Apollo 
Laboratory propellant systems 
Pyrotechnic installation Pyrotechnic Installation 1964 1204 1 320 Manned spacecraft operations 
facility 
Instrumentation Central Instrumentation 1965 5729 5 827.5 Saturn-Apollo support 
support facility Facility (CIF) 
Pyrotechnics test Ordnance 1965 159.4 178.3 Pyrotechnic testing, inspection, and associated 
facility Laboratory electric and electronic instrumentation 
Flight crew training Flight Crew Support 1966 1005.2 1 863.2 Manned spacecraft operations 
facility Building 
ET 
4) ncluding tower and control building. Source: NASA, Technical Facilities Catalog (March 1967 ed.), II, Sec. 10; 


“NASA-KSC Quarterly Real Property Inventory as of December 31, 
1967,” 39 ff. 
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Table 6-48. NASA Technical Facilities at Cape Kennedy Air Force Station Other Than Launch Complexes 
(with costs in thousands) 


i Oa 


ee ee 


Functional Name Facility Name Year Init. Accum. Technological Areas Supported 
Spin test facility, Delta Spin Test Building 1955 $ 250 $ 26] Balancing and pyro installation for Delta vehicles 
vehicle 
Missile assembly facility Missile Assembly Building 195 6> 2572 2723 Saturn-Apollo assembly 
(R&D) “R&D” 
Missile assembly facility Missile Assembly Building 1956 1239 1239 Servicing and parts cleaning laboratory 
(M) “M” 
Fuel and test facility Sterlization and Assembly 1956" 809 874 Checkout and spacecraft testing 
Building, Explosive Safe 
Assembly Complex 
Mission control center Mission Control Center 1957 496.4 997 Checkout, launch control, training of astronauts, 
and tracking during Gemini program; used 
for Apollo checkout and tracking until 
adoption of Unified S Band 
Missile assembl Missile Assembly 1957- 1088.9 2605 Laboratory, office, and checkout facilities 
facility (S) Building “‘S” 1958 for Lunar Orbiter and Biosatellite programs 
Missile launch engineering Engineering and 1958 972 1284 Office space 
support facility (E&L) Laboratory Building 
(E&L) 
Spacecraft assembly and Spacecraft Assembly 1959 512 1887 Spacecraft prelaunch assembly for unmanned 
checkout facility (AE) and Checkout Building launch operations 
(AE) 
Pyrotechnics and Hj0> Pyrotechnics/H40> 1960° 125.5 185 Recycling of suits, boots, and gloves for 
facility Building astronauts’ protection ensemble 
(Passivation Building) 
Missile launch engineering E&O Building 1961 | $25 608 Office space for Apollo program 
support facility (E&O) 
Saturn support facility Hangar AF 1963 1786 1924 Administrative support offices 
(Hangar AF) 
Spacecraft assembly and Spacecraft Building No. 2 1963 1128.4 1316 Prelaunch assembly and checkout of lunar 
checkout facility (Hangar AO) and planetary spacecraft 
(Hangar Ao)4 
Spacecraft test facility, Spacecraft Building, No. 1 1963 846 Laboratories, offices, and spacecraft testing 


unmanned (No. 1) 


(Hangar AM) 


facilities; used for Pioneer, ATS, and 
OSO satcllites 
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Table 6-49. Property 
(as of June 30; money amounts in thousands)* 


SSI ooo 























Category 1962 1963° 1964 1965 1966 1967 1968 
Land in hectares (and acres) 
Owned § 407 20 064.7 32 062.5 33 746.9 33 903.5 33 903.5 33 905.8 
(13 361) (49 $81) (79 228) (83 390.6) (83 777.4) (83 777.4) (83 783.0) 
Leased 0.4 5.1 0.5 0.6 0.7 
NA NA (1) (12.5)° (1.3) (1.4) (1.7) 
Buildings | 
Number Owned NA 39 64 114 201 524 611 
Area of buildings owned, thousands of sq m pa | 5.8 56.6 151.4 274.7 441.8 472.8 
(and sq ft) (23) (62) (609) (1 630) (2 957) (4 756) (5 089) 
Area of buildings leased, thousands of sq m 0.9 4.0 4.9 49 0.9 0.9 0.9 
(and sq ft) (10) (43) (53) (53) (10) (10) (10) 
Value 
Land NA $32 670 $55 653 $60 117 $60 487 $60 487 $60 516 
Buildings NA 474 14.065 42 742 110 335 186 080 242 915 
Other structures and facilities NA 5 004 36 488 73 934 137 201 285 079 378 948 
Real property NA $38,148 $106 206 $176 793 $308 023 $531 646 $682 379 
Capitalized equipment $7 000 $10 294 $16 771 $28 203 $64 307 $94 240 $127 900 
ae 
4 although Launch Operations Center was not officially established until “Acreage leased for Taylor Creek and Merritt Island Airport tracking 
July 1, 1962, the planned land acquisition began before the end of FY 1962 stations. 
with funds reprogrammed from research and development. For definition 
of terms, see Introduction to Chapter Two. NA = Data not available. 
blaunch Operations Center until Nov. 29, 1963; John F. Kennedy | 
Space Center, NASA, designation announced Dec. 20, 1963. Source: NASA Office of Facilities. Supplementary information was 
provided by Francis E. Jarrett, Jr., Charles Hibbard, and 
Joe Hester. 
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Table 6-51. Personnel* 


1962 1963 1964 1965 1966 1967 1968 


a eet i i i ——— i a pa 


Employee Category 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 











Requested for FY ending 1200 2205 2045 2750 2720 
Total, paid employees 604 1181 1269 1625 1880 2464 2486 2669 2618 2867 2782 3044 
Permanent 560 1009 1174 1434 1727 2181 2332 2433 2539 2693 2711 2917 
Temporary 44 172 95 191 153 283 154 236 79 174 71 127 
Code group (permanent only) 
200°, 9 15 24 36 55 51 53 57 47 51 52 54 
700 156 366 429 555 691 966 1032 1059 1065 1148 1147 1263 
900 0 0 0 0 0 0 0 0 0 0 0 0 
Subtotal 165 381 453 591 7146 1017 1085 1116 1112 1199 1199 1317 
600° 137 190 216 266 308 345 365 391 455 537 552 564 
500 188 248 299 348 414 452 482 513 540 539 539 579 
300 39 123 146 172 232 270 387 409 429 415 417 454 
100 31 67 60 57 27 97 13 4 3 3 4 3 
Subtotal 395 628 721 843 981 1164 1247 1317 1427 1494 1512 1600 
Excepted: on duty Z 6 6 14 14 10 13 13 19 18 21 24 
Accessions: permanent . 208 181 164 296 300 121 129 214 218 320 — - 
Accessions: temporary 79 196 91 188 144 226 141 210 57 138 - — 


Military detailees 10 8 7 6 6 5 7 7 5 4 5 5 





@Designated Launch Operations Center from July 1, 1962, until redesignation was €Before Dec. 31, 1960, the data reflect inclusion of Code group 600 personnel 
announced December 20, 1963. Data include figures for Daytona Beach Operation, not in the 500 Code group. 
functionally part of KSC (see section on Headquarters in this chapter). 

bpata for this and subsequent periods include Western Test Range Operations NA = Data not available. 
Division. | 

CBeginning June 30, 1961, the data reflect conversion of some professionals from the Source: NASA, Personnel Division. Data through Dec. 31, 1966, from NASA 
200 Code group (engineers) to the 700 Code group (aerospace technologists). For key to Quarterly Personnel Statistical Report; data after Dec. 31, 1966, from 
Code group numbers and definition of terms, see Chapter Three. NASA Personnel Management Information System and the NASA 

dpata before June 30, 1961, are for “aeronautical research scientists.” Beginning Supplement to SF 113-A, “Monthly Report of Federal Civilian Employ- 
June 30, 1961, the data reflect conversion of these personnel members to the 700 Code ment Short Form.” 


group (aerospace technologists). 


Table 6-52. Personnel: Western Test Range Operations 


I 








1965 1966 1967 1968 
Employee Category 12/31 6/30 12/31 6/30 12/31 6/30 
Total, paid employees 44 45 48 49 45 46 








Source: KSC, Professional Staffing and Examining Branch. : 
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Table 6-55. Actual Obligations for Construction of Facilities by Fiscal Year and Program Year 


(in millions) 
Program 
Program Year Plan® FY 1960 FY 1961 FY 1962 FY 1963 FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 Total 
1960 $ 4.0 $1.0 $3.0 0 0 0-7 0 0 0 0 $ 4.0 
1961 27.8 8.5 $18.3 =t $ 0.1 $ 08 $ 0.2 0 sales 27.8 
1962 117.8 64.8 $ 34.0 6.9 — 4.7 1.7 $ 0.3 $ 4.7 117.2, 
1963 335.5 170.4 105.7 21.9 20.7 13.0 3 333.9 
1964 277.3 85.0 124.7 §1.3 12.9 22 276.2 
1965 89.9 38.7 42.6 6.4 a3 89.9 
1966 7.9 1.5 3.4 2.6 7.4 
1967 35.6 29.3 6.0 35.4 
1968 22:8 13.5 13.5 
Total $917.9 $1.0 $11.5 $83.0 $204.3 $197.8 $190.9 $117.9 $62.9 $28.9  $898.2° 
As of June 30, 1968; includes facilities planning and design. * m Less than $100 000. Because of rounding, columns and rows may 
bpoes not include $839 000 programmed (FY 1963) and obli- not add to totals. 
gated for modifications to the Mercury Control Center which was 
reported under various locations. Source: NASA, Budget Operations Division, “Status of Approved Pro- 
CIncludes $5.5 million in tracking and data acquisition assigned grams, Construction of Facilities,” FY 1959-1968; NASA, Finan- 
KSC facilities project numbers. cial Management Division, “Summary Financial Status of Pro- 
grams,” June 30, 1968. 
Table 6-56. Total Procurement Activity by Fiscal Year 
(money amounts in millions) 
a 
1962 1963 1964 1965 1966 1967 1968 Total 
Net value of contract awards ‘$36.9 $232.0 $261.3 $287.2 $292.6 $375.0 $414.2 $1899.2 


Percentage of NASA total 2% 7% 6% 5% 6% 8.1% 10.0% 6.4% 








Source: NASA, Procurement and Supply Division, NASA Procurement: October 1, 1958 to June 30, 1960 (Washington, D.C.: NASA, 
September 1960); NASA, Annual Procurement Report, Fiscal Years 1961-1968 (Washington, D.C.: NASA, 1962-1968). 
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laboratory building at an estimated cost of $80900.* On July 17, 1917, 
excavation began on 2.4-hectare (6-acre) site (Plot 16 in what was later called 
the East Area), and construction of the laboratory building was completed in 
June 1918 at a cost of $98 207.° 

Plans for construction of the first NACA wind tunnel (1.5-meter [5-foot] 
throat) at Langley Field were approved April 29, 1918; construction began in 
the spring of 1919 and was completed a year later.7 On June 20, 1919, 
full-scale flight-test research was authorized to facilitate comparison of 
airplane flight data with wind-tunnel data,* and flight research began that 
summer with two Curtiss JN-4H trainer aircraft.? | 

On April 22, 1920, the NACA passed a resolution, subject to the approval 
of the Attorney General, that the new NACA installation be named the 
Langley Memorial Aeronautical Laboratory.'° During formal dedication of 
the Laboratory June 11, 1920, marked by the first operation of the 1.5-meter 
(5-foot) wind tunnel, the Attorney General’s permission for the name was 
quoted.'? Renamed Langley Aeronautical Laboratory May 26, 1948, by 
congressional action, the Laboratory became the Langley Research Center 
with the establishment of NASA October 1, 1958." ? 

Langley’s Propeller Research Tunnel—with a 6-meter (20-foot) throat—was 
authorized June 25, 1926. When completed November 30, 1927, it was the 
largest wind tunnel in the world.'? In 1928 the NACA cowling for radial 


5NACA, Executive Committee Minutes, July 12, 1917; Third Annual Report of the 
NACA, 1917, 20. 

6 John F. Victory, “Day Book,”? Record Group (RG) 255, National Archives; Lang- 
ley Job Order NAw 987. 

7NACA, Executive Committee Minutes, April 29, 1918; Fourth Annual Report of 
the NACA, 1918 (Washington, D.C.: GPO, 1920), 24; George W. Gray, Frontiers of 
Flight (New York: Alfred A. Knopf, 1948), 14-15, 34-35; Journal of the Society of 
Automotive Engineers (May 1921). 

® NACA, Research Authorization No. 10, Langley Files. 

9 Hartley A. Soule, “Notes on Flight Research,” Aug. 4, 1948; Edward P. Warner 
and F, H. Norton, “Preliminary Report on Free Flight Tests,” Technical Report No. 70, 
Fifth Annual Report of the NACA (Washington, D.C.: GPO, 1920), 571-599. 

1°N ACA, Executive Committee Minutes, April 22, 1920. 

11 NACA, Executive Committee Minutes, June 11, 1920; D. W. Taylor speech, copy 
in RG 255, National Archives; Sixth Annual Report of the NACA (Washington, D.C.: 
GPO, 1921), 8. 

127 dngley, Memorandum for Staff, June 4, 1948; NACA Release, Sept. 26, 1958. 

13 Twelfth Annual Report of the NACA, 1926 (Washington, D. C.: GPO, 1927), 6 
Gray, Frontiers of Flight, 36-37; Keller, “A Chronology,” 31. 


air-cooled engines was developed, and its use led to significantly greater flight 
speeds with no increase in engine power.’* In the same year the first 
refrigerated wind tunnel for research into prevention of icing of wings and 
propellers was placed in operation, and the Atmospheric Wind Tunnel was 
used to demonstrate high lift by means of airfoil pressure or suction slots for 
boundary-layer control.’ * 

NACA reported to industry in 1930 results of Langley studies of optimum 
position of engine nacelles, the first applications of which were in the Boeing 
247, Douglas DC-2, and Martin B-10 aircraft.'* The world’s first full-scale 
wind tunnel was built at Langley in 1930; this tunnel, with a 9- by 18-meter 
(30- by 60-foot) throat, was still in use for aerospace research in 1967.'” On 
March 20, 1936, Langley placed in operation the world’s largest high-speed 
wind tunnel, with a 2.4-meter (8-foot) throat.’* Developed from use of the 
4.6-meter (15-foot) spin tunnel built in 1934, the Langley free-flight wind 
tunnel was placed in operation April 20, 1939.*? 

Early NACA contributions to wing improvement had resulted from the 
first Langley variable-density tunnel (built in 1923, destroyed by fire and 
rebuilt in 1927; and improved in 1929). But in the 1930s, the Langley group 
working on drag characteristics of wings began designs for a tunnel that 
would reduce turbulence by straightening and straining the airflow with a 
steep contraction and a series of wire screens. In 1938 the first low- 
turbulence tunnel was completed, and laminar flow airfoil testing began. A 
larger version, capable of wing section tests at large Reynolds numbers, 
became operative in 1941, reducing turbulence to less than 0.015 percent. 
Turbulence had measured 2.0 percent in the old variable-density tunnel. ° ' 

Construction started in 1940 on the NACA combined-loads testing 
machine, the basic concepts of which had been developed at Langley in 1939. 


14 Gray, Frontiers of Flight, 37, 113-117. 

15 thid,, 309; Fourteenth Annual Report of the NACA, 1928 (Washington, D.C.: 
GPO, 1929), 6, 25. 

‘6 NACA, Fortieth Anniversary brochure, 1955. 

17Gray, Frontiers of Flight, 37-38; Keller, “A Chronology,” 33; Sixteenth Annual 


Report of the NACA, 1930 (Washington, D.C.: GPO, 1931), 7; see table on technical 
facilities in this section. 


18 Gray, Frontiers of Flight, 42-43. 

19NACA, Fortieth Anniversary brochure; Emme, Aeronautics and Astronautics, 
1915-1960, 37; Keller, “‘A Chronology,” 43. 

2°N ACA, Executive Committee Minutes, Sept. 8, 1927; Gray, Frontiers of Flight, 36, 
47-48; Keller, ““A Chronology,” 44. 
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On November 5, 1958, 33 Langley Research Center personnel members 
were officially transferred to form what became the Space Task Group, 
assigned the implementation of a manned satellite project (designated later 
that month Project Mercury). Of this group, 14 came from Langley’s Pilotless 
Aircraft Research Division which had earlier in 1958 begun designs of the 
research booster system that became Little Joe.’ * 

In the same year Langley scientists conceived the multipurpose, solid-fuel 
Scout launch vehicle, and a complete Scout was launched for the first time 
‘July 1, 1960.3¢'On July 11, 1962, NASA announced adoption of the 
Lunar-Orbit Rendezvous (LOR) plan advocated by Langley for first manned 
lunar exploration.27' In 1963 the phenomenon of tire hydroplaning was 
described to the general public as a hazard in driving automobiles on wet 
pavements.? °° 

The first of two Project Fire spacecraft was launched April 14, 1964, 
recording the highest speed—1157 meters per second (37963 fps) during 
reentry—that had been reached by a man-made object in free flight at that 
time.?° ‘During the same year, Project RAM (Radio Attenuation Measure- 
ment) experiments showed that ejection of a small amount of liquid into the 
ionized sheath around a reentering body was a promising method for dealing 
with radio blackout during reentry.*° | 

Launched August 10, 1966, Lunar Orbiter I four days later became the 
first U.S. spacecraft to enter lunar orbit. It was the first in the LaRC-managed 
series of five spacecraft that obtained high-resolution photographs of various 
kinds of lunar surface to aid assessment of their suitability as landing sites for 
Apollo and Surveyor spacecraft and to contribute to knowledge of the 
moon.* ? 





35 Memorandum, Floyd L. Thompson to all concerned, Nov. 5, 1958; Swenson, Grim- 
wood, and Alexander, This New Ocean, 114, 123 ff., 132. 

36 NASA, Fourth Semiannual Report, 715-77. 

37J¥ohn D. Bird, “A Short History of the Development of the Lunar Orbit Rendez- 
vous Plan at the Langley Research Center,” Feb. 17, 1966; NASA Release 62-159. 

38 NASA, News Conference Transcript; NASA, TN D-2056. 

3° NASA Release 64-69; NASA, Twelfth Semiannual Report (Washington, D.C.: GPO, 
1965), 93. 

4°Wallops Station Release 64-34; NASA Release 64-65; NASA, Twelfth Semiannual 
Report, 94. 

41 NASA Release 66-195; NASA, News Conference Transcript, Oct. 17, 1967. 


Mission 


Langley Research Center was assigned responsibility for: 

(1) Basic and applied research to provide the scientific and technical 
background necessary for (a) manned and unmanned exploration and use of 
space and (b) improvement in performance, safety, and utility of airborne 
flight; development of advanced concepts for future NASA programs, 
research and technical support for projects assigned to other NASA 
installations and other Government agencies; and support of the NASA 
technology utilization program. 

(2) Aeronautical research to provide a rational technological base for 
successful development and use of practicable aircraft, such as supersonic and 
high-subsonic-speed transports, high-performance military aircraft, advanced 
hypersonic ramjet-powered vehicles, and improved V/STOL aircraft. 

(3) A broad range of research programs to provide a rational technological 
base for future space developments, such as studies in atmosphere entry 
aerothermodynamics, heat shielding, circumvention of communications 
blackout for space missions, establishment of requirements and advanced 
design concepts for controlled atmosphere entry and landing spacecraft, and 
for a manned orbital research laboratory. 

(4) Development, procurement, and operation of the solid-propellant 
Scout launch vehicle; management of other spacecraft systems and experi- 
ments for evaluation of the earth’s atmospheric characteristics, the radiation 
and micrometeoroid hazards of the earth and moon environments, the lunar 
gravitational field, and the properties of the lunar surface; research and 


development support for other unmanned spacecraft and launch vehicle 


projects. 
(5) An extensive research program to provide guidance and technology for 
the formulation and execution of advanced planetary flight missions.‘ * 





42NASA, Hg. Management Instruction, NMI 1144.5, July 15, 1964; NASA, Budget 
Estimates, FY 1969, IV, AO 2-72 through 2-75. 
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Facility Name 





16-foot transonic tunnel 


20-inch variable supersonic 
tunnel 


20-inch hypersonic tunnel 
(mach 8.5) 


2-foot hypersonic facility 


20-inch hypersonic 
arc-heated tunnel 


Hotshot tunnel 


1-foot hypersonic 
arc tunnel 


Continuous-flow 
hypersonic tunnel 


Pilot modei expansion tube 


10-megawatt arc-powered 
tunnel 


Hypersonic nitrogen tunnel 

4-foot hypersonic arc tunnel 

8-foot high-temperature 
structures tunnel 


High enthatpy arc tunnel 


Hot gas radiation research 
facility 


Year 
Built 


1961° 


1961 


1961 


1961 


1962 


1962 


1963 


1963 


1963 


1963 


1964 


1964 


1964 


1965 


1966 


Test Section Size 
in Meters (and Feet) 


NA 


0.5W x 0.5H 
(1.6W x 1.6H) 


0.5 dia 
(1.75 dia} 


0.6H x 0.6W x 1.4L 
(2H x 2W x 4.5L) 


0.5 dia 
(1.6 dia) 


0.6 dia 
(2 dia) 
0.3 dia 


(1 dia) 


0.8 x 0.8 
(2.5 x 2.5) 


NA 


0.9 x 0.9 
(2 x 2) 


0.5 dia 
(1.5 dia) 


0.6 and 1.2 dia 
(2 and 4 dia) 


2.4 dia 
(8 dia) 


NA 


NA 


NASA HISTORICAL DATA BOOK 


(with costs in thousands) 


ee ee ne <i a 


Mach No. Range 


Reynolds No. Range 





0.2 to 1.3 


2.0 to 4.5 


8.5 


3,4,5,6 


3,4, 6,10 


12 to 28 (nitrogen) to 
60 with helium 


12 


10,12 


2 to 3 (shock tube) 
15 to 30 (expan. tube) 


2to7 


18 


to 18 


6.8,7.7 


2.5, 3.5, 4.0 


NA 


12x 10 to 3.7 x 108 


8.5 x 108 to 20.5 x 10° 
48 x 105 to 7.5 x 10© 


0.1 x 106 to 2.4 x 106 


NA 


0.01 x 10% tot x 10° 
(nitrogen) 


0.01 x 106 to 0.02 x 108 


0.4 x 10® to 2.5 x 108 


1x 104 to 5 x 108 
1x 10° to 1 x 10® 


5 x 104 to 5 x 10° 

0.155 x 106 to 0.785 x 108 

0.001 x 106 to 0.1 x 106 

0.06 x 108 to 3.7 x 108 
NA 


NA 


Table 6-57. Technical Facilities: Wind Tunnels (Continued) 


Init. 
Cost 


1 422 


354 


5076 


230 


$60 


140 


226 


6 396 


82 


3715 


570 


3 581 


10 537 


70 


4025 


Accum. 


Cost 


12 867 


354 


507 


406 


767 


140 


226 


6 396 


433 


3 730 


570 


3 581 


10 $37 


200 


NA 


Research Supported 





Force and pressure investigation 


Force, pressure, and flutter testing 


Heat-transfer, pressure, and force testing 


Deployable reentry vehicles such as paraglider 
type and advanced launch vehicles such as 
winged reusable systems; high-altitude exhaust- 
plume aerodynamic interference 


Tests of reentry materials 
Force and moment, pressure distribution, and 
heat-transfer-rate studies on reentry configura- 


tions; high-energy flows 


High-enthalpy hypersonic fluid mechanics 


Heat-transfer, aerodynamic tests 


Convective heat-transfer investigations, hy per- 
velocity gas dynamics; development of a 
radiative heat -transfer expansion tube 


Thermal protection materials and systems 


Heat-transfer, pressure, and force studies 


High-enthalpy hypersonic fluid mechanics 


Studies of structures and thermal protection 
for hypersonic flight 


Ablation, char-layer effects, ablation sensors, 
protective coatings, and refractory metals 


Flow-field phenomena, radiation heating 
distribution to a flight vehicle; basic radiative 
properties of the gas in question at a given 
chemical and thermodynamic state; convective 
heat transfer 
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Table 6-58. Technical Facilities: Environmental Test Chambers 
(with costs in thousands) 


se te en ee SSS 


Dimensions in Meters Year Init. Accum. 
Functional Name (and feet) Built Pressure Temperature Cost Cost Research Supported 
Dynamics research 16.8 dia x 16.8 H 1964 10 4 . — $3213 $3689 Space vehicle systems, 
laboratory (55 dia x 55 H) torr spacecraft structures, 
and launch vehicle 
Environmental 1.8 dia x 2.4 L 1964 10° 89 K (included in above figure) structures 
chamber (6 dia x 8 L) mm Hg (-300 F) 
Space vacuum facility 1.2-2.4 dia x 1965 2x10 12 5K. 1480 1480 Space environmental 
1:8-3:7 L torr (-450 F) effects 
(4-8 dia x 6-12 L) 
Freebody dynamics 18.3-dia sphere 1966 0.2 mm Hg _ 11934 1227 Spacecraft control 
facility (FBDF) (60-dia) systems 
@lncludes thermal control housing but excludes cost of laboratory building. Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 4, 4-31, 4-57, 4-59. 
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Table 6-59. Technical Facilities Other Than Wind Tunnels and Environmental Test Facilities (Continued) 
(with costs in thousands) 


ee ee ee 


Functional Name 





Facility Name 


Year 
Built 


Init. 
Cost 


Accum. 


Cost 


Research or Technical Areas Supported 





Supersonic transport Fixed-Base Supersonic 1964 $ 8754 $ 875% Subsonic and supersonic aircraft performance, stability and control, 
simulator Transport Simulator air traffic control, instrumentation 
Dynamics research Dynamics Research 1964 3 213 3 689 Space vehicle systems, spacecraft structures, and launch vehicle 
laboratory Laboratory structures 
Rocket motor test Spherical Rocket Motor 1964 152 152 Investigation of flight rocket combustion phenomena, acceleration 
facility (spherical) Test Apparatus effects 
Lunar orbit and letdown Lunar Orbit and Letdown 1965 1 920 1 945 Visual simulator for navigation and control of spacecraft in vicinity 
approach simulator Approach Simulator of moon 
(LOLA) (LOLA) 
Noise facility (high High Intensity Noise 1965 334 455 Noise studies 
intensity) Facility 
Noise facility (low Low Frequency Noise 1965 550 578 Noise and sonic boom studies; human factors 
frequency) Facility 
Space vacuum facility 150 Cubic Foot Space 1965 1 480 1 480 Space environmental effects 
Vacuum Facility 
Projection planetarium Projection Planetarium 1965 177 363 Studies of manual control using the “out the window” visual 
information 
Solar corona simulator Magnetic Compression 1965S 500 514 Plasma physics and astrophysics 
Experiment 
Lunar landing research Lunar Landing Research 1965 3 500 3 856 Lunar landing studies 
facility Facility 
Stabilization and control Stabilization and Control 1965 1 366 1 366 Instrumentation 
laboratory Laboratory 
Radiation effects Space Radiation Effects 1965 12 382 14 568 High-energy corpuscular radiation simulator for measuring 
laboratory” Laboratory (SREL) effects on material specimens and electronic circuitry 
Life support facility Integrated Life Support 1966 986 3 500 Life support systems engineering, human factors engineering 
System 
Micrometeoroid impact Particle Accelerator for 1966 766 NA Effect of impact on materials 


simulator 


Simulation of Micro- 
meteoroid Impact 
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Table 6-60. Industrial Real Property 
(as of June 30; money amounts in thousands) 


Co ————————————————— 


Space Radiation Effects Laboratory* 1967: 1968 
i 
Land in hectares 44.5 445 

(and acres) (110 ) (110 =~+*) 
Buildings 
Number l l 
Area in square meters 2 275.2 6 130.7 
(and square feet) (24 490 ) (65990 ) 
Value | 
Land $ 6 $ 6 
Buildings 10 658 15 177 
Other structures and facilities 25 25 
Total industrial real property $10 689 $15 208 


i 


40 perated by Virginia Associated Research Center Source: NASA, Office of Facilities. 
(College of William and Mary, University of Virginia, 
and Virginia Polytechnic Institute) under Contract 
No. NAS 1-4546 F. These figures are included in Table 
6-67; data for earlier years not available. 
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Table 6-62. Value of Real Property Components as Percentage of Total 
(as of June 30; total real property value in thousands) 


OO 


i 


Component 1963 1964 1965 1966 1967 1968 
Land 0.1 0.1 0.1 - * . 
Buildings 92.5 36.3 41.2 42.2 45.1 47.5 
Other structures 

and facilities 7.4 63.6 58.7 57.8 54.9 52.4 
100.0 100.0 100.0 100.0 100.0 100.0 

Total LaRC real 
property value $157 258 $172964 $192950 $204725 $235 285 $249 588 


I 


4Data for earlier years are not available. 
* = Less than 0.1%. 


Source: Derived from Tables 2-10 through 2-13 in Chapter Two. 


Table 6-63. Personnel 


I II 


1958 1959 1960 1961 1962 1963 
Employee Category 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
ict nena 
Requested for FY ending 3333 3220 3330 4000 
Total, paid employees 3368 3501 3795 3456° 3191° 3208 3338 3460 3894 4007 4220 4234 
Permanent 3322 3458 3765 3452 3189 3201 3295 344] 3766 3984 4112 4204 
Temporary 46 43 30 4 2 7 43 19 128 23 108 30 
Code group (permanent only) 
200° 302 300 335 - 298 285 285 83 81 80 75 91 89 
7004 847 862 1009 857 845 842 1106 1112 1285 1347 1445 1489 
900 0 0 0 0 0 0 0 0 0 0 0 4 
Subtotal 1149 1162 1344 1155 1130 1127 1189 1193 1365 1422 1536 1582 
600° 0 0 0 0 0 85 94 110 124 138 148 165 
500 362 397 463 425 364 275 299 331 385 432 432 436 
300 266 290 302 268 243 275 291 337 412 414 430 452 
100 1545 1609 1656 1604 1452 1439 1422 1470 1480 1578 1566 1569 
Subtotal 2173 2296 2421 2297 2059 2074 2106 2248 2401 2562 2576 2622 
Excepted: on duty 9 31 46 40 36 37 38 37 40 38 38 36 
Accessions: permanent 237 507 445 302 91 164 237 331 513 444 313 277 
Accessions: temporary 88 13 54 20 2 12 51 25 81 18 134 34 
Military detailees 20 13 11 13 11 12 10 16 19 24 31 32 


__ Military detaidees Mn 
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Table 6-64. Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity* 


NASA HISTORICAL DATA BOOK 


$$ 


1960° 


1961 


1962 


1963 


1964 


1965 


1966 


1967 


1968 


ce ee wet Sa a ee ES ee 


Program 1959> 
Manned space flight 
(% of total) (5.0) 
Space applications 
(% of total) (2.0) 
Unmanned investigations in space 
(% of total) (4.0) 
Space research and technology 
(% of total) (4.0) 
Aircraft technology® 
(% of total) (85.0) 
Supporting activities? 
(% of total) (0.0) 
Total LaRC 


Fe a a Se 


@Based on number of actual positions reported in annual NASA 


(10.0) 
(5.0) 
(5.0) 

(15.0) 

(60.0) 


(5.0) 


176 
(5.4) 
100 
(3.0) 
545 
(16.6) 
636 
(19.3) 
1350 
(41.1) 
480 
(14.6) 
3287 


Budget Estimates. FY 1961 actual figure was reported in NASA, Budget 
Estimates, FY 1963; FY 1962 actual figure was reported in NASA, Budget 


Estimates, FY 1964, etc. 


bactual positions data are not available for FY 1959 and FY 1960. 
Percentages in these two columns are based on distribution used by NASA 
Office of Programming, Budget Operations Division, in preparing History 
of Budget Plans, Actual Obligations, and Actual Expenditures for Fiscal 
Years 1959 Through 1963 (Washington, D.C.: NASA, 1965), Sect. 8. 


24 
(0.7) 
34 
(0.9) 
140 
(3.8) 
2516 
(68.4) 
956 
(26.0) 
9 
(0.2) 
3679 


56 
(1.4) 
25 
(0.6) 
163 
(4.0) 
2203 
(54.0) 
752 
(18.4) 
881 
(21.6) 
4080 


47 
(1.1) 
25 
(0.6) 
234 
(5.5) 
1660 
(38.8) 
650 
(15.2) 
1663 
(38.8) 
4279 


24 
(0.6) 
17 
(0.4) 
228 
(5.4) 
1741 
(41.0) 
718 
(16.9) 
1516 
(35.7) 
4244 


37 
(0.9) 
29 
(0.7) 
249 
(5.9) 
1756 
(41.5) 
737 
(17.4) 
1425 
(33.6) 
4233 


23 
(0.6) 
(14 
(0.3) 
266 
(6.4) 
1637 
(39.3) 
811 
(19.5) 
1410 
(33.9) 
4161 


46 
(1.1) 
17 
(0.4) 
230 
(5.7) 
1632 
(40.4) 
846 
(21) 
1266 
(31.4) 
4037 


CFY 1961 figure represents “Aircraft and missile technology.” 

dry 1963 and later figures include tracking and data acquisition, 
technology utilization, and general support positions. Until FY 1963 
support positions were reported with the five other budget activities. 
FY 1961 and FY 1962 figures are for only tracking and data acquisi- 


tion. 


Source: 


NASA, Budget Estimates, FY 1963-FY 1969; NASA, 


Budget Operations Division. 








"896 “OE UNE ,.‘sUeIZOIg JO snj BIg [eID "$]B}0} 0} 


-UPUL ATeUIUING,, “UOCISIAIG JUOWISSeURW [eIoUeUT] “YSVN {8961 PPe }OU ACUI SMOI PUL sUUINIOS ‘ZuIpUNO] Jo ssnedsg “OOO COTS UBUI SS7] = y 

aunt ‘8961 AA-6S6T Ad .. ‘Sotyloey Jo uorjonsuo, ‘sures 

-Olg paaoiddy Jo snje3¢,, ‘UoIsIAIg suoneiedg jespng ‘ySWN  :902Nn0S USIsop pue JuruURTd sarnmovy sopnpour ‘ggg ‘OE ouUNEL Jo SY, 

a se Se st 

6 CL$ 0°9$ 8°6$ rs$ TLS 0°6$ $°9$ SST¢ OLS brs y7$ | SrL$ TROL 

0 0 0 8961 

€°9 SP vl s"9 L961 

£8 $0 cs a | 6 9961 

0'r * 70 9°0 Ie a $961 

L’6 b'0$ | 0'T Ss? 6'€ 66 961 

0°01 * $0 0'T tl CP 0'¢e TOT £961 

69 * * * x £0 a 0’S 69 C961 

Cl * £0 ros Tos v0 Lt OL 81 Cl T1961 

cP 0 0 0 ** * TO TT L'0 7¢ cP 0961 

8°OT$ 0 TO$ * * c'0$ €°0$ vt$ S$ LT$ VCS 8'OT$ 6S61 
i ee ee es ee 

[ROL 8961 AX L96T AA 9961 AA S96T AA H96T AA €96T AA T96T AA 196T AA O96T AA 6561 AA pueld Weak weidorg 

weIdolg 


eS NS a 7h SSSR SS Spey SSS SSS srry yp PS 


(SUOTT]IUL UT) 
aX weIdolg pue esx [Bost] Aq saijpIoe.J JO UOTONIySUOZ IOJ sUOTeSTGO [eN}OY *99-9 FIGEL 


. "8961 ABW “8961 AA-6S6I AA 
« SUBISOIg paaoiddy jo snjeig.,, ‘UOISIAIG: suoneiedg jo3png ‘wowN 


“(S961 Azenigay “VSYN :"O'" ‘UOJSULYSEM) £96] YSNOMYT, 666] SADA 


oidde 
1108) - : od 
JO A4OjSIFY SUOTSTAIG suoneiady jaspng ‘surwuerolg Jo a01JJC ‘ :90IN0 ale aaa a = Be ee ec Peer C96 =60 6 Aslg 


eee 


"uor}eIodo pur ‘juaudojaAap ‘Yorvasal 10} sem uon end 


BLLSITS OS brTS ED TOTS B86S6IS Sr69TS ELOPIS LeLOIS 0089$ S669S Ib IS$ Zz 6r$ TeOL, 

vez0S = Oe'79 €£"¢9 €S°E9 10°6S 77S E9'TS 6S°9F ST'6€ OO'EE SIE gstuoneiedo aanensrutupy 

06'TL 0 O1'9 S78 rS'€ 19°6 p8°6 16'9 O€'TI IS'p p8'01 Psat ory Jo uoronssuo; 

06C8S S$ OFS S$ O16 S$ OC HZIS O690IS OF8L$ 009K S$ OSPIS OS'BIS O68FIS 00% $ jusudopsaap puke yoreasoy 
a ee ee 

1210], 8961 L961 9961 S961 7961 £961 7961 1961 0961 6561 aplL uoneidoiddy 


ne eee 


(SUOTTIW UT “g9G6] “TE AB; Jo se ued welg01d) 
eax [Posty Aq Sulpun.] “¢9-9 31qQk 


[ee YALNAO HOUVASAY ADTONVT ‘SNOILVTIVISNI VSVN 


332 NASA HISTORICAL DATA BOOK 


Table 6-67. Total Procurement Activity by Fiscal Year 
(money amounts in millions) 


II 


1960 1961 1962 1963 1964 1965 1966 1967 1968 . Total 
Net value of contract awards $118.5 $66.9 $70.8 $83.4 $103.9 $130.8 $139.6 $142.7 $103.6 $960.2 
Percentage of NASA total 35% 9% 5% 2% - 2% 3% 3% 3.1% 2.5% 3.3% 


RE ee SS SS 


Source: NASA, Procurement and Supply Division, NASA Procurement: October 1, 1958 to June 30, 1960 (Washington, D.C.: September 1960); NASA, 
Annual Procurement Report, Fiscal Years 1961-1968 (Washington, D.C.: NASA, 1962-1968). 


Table 6-68. Awards to Personnel Granted under Section 306 of the Space 
Act of 19584 


OO 


— ——-_  -—- — 


James L. Hunt 


4For complete listing of awards under this Act, 


see Appendix A, Sect. 1.B. 


measurement of aerodynamic 
heat transfer to supersonic 
wind-tunnel models of 
complicated shapes 


Year Inventor Contribution Amount 
1961 William J. O’Sullivan, Erectible self-supporting space $ 5000 
Jr. vehicle 

1962 Emedio M. Bracalente Ablation rate meter 2 000 
Ferdinand C. Woolson 

1963 Robert L. Trimpi Expansion tube for hypervelocity 3 000 
Charles H. McLellan Wedge tails for hypersonic aircraft 2 000 
Francis Rogallo with Flexible wing (kite) 35 000 
Mrs. F. Rogallo 
William J. Alford, Jr. _ Variable-sweep-wing 2 000 
Edward C, Polhamus configuration 
Thomas A. Toll Variable-sweep-wing supersonic aircraft 600 
Robert V. Hess Hall-current plasma 1 200 

accelerator 

1966 John C. McFall, Jr- Underwater location system 1 500 
Ray W. Lovelady 

1967 Robert A. Jones Technique for quantitative 2 600 


ce  ————— —  — 


Source: NASA, Inventions and Contributions Board. 
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and early Lewis studies demonstrated the feasibility of using high-energy 
fluorine and hydrogen instead of kerosene as a fuel.’ 

With the establishment of NASA, theoretical studies on ion propulsion 
and spacecraft power systems expanded to the hardware testing stage and 
new facilities were built to develop these systems; for example, by early 1961 
Lewis had tested for the first time a laboratory-model mercury bombardment 
ion engine.’ ° 

NASA announced transfer of Centaur launch vehicle and M-1 engine 
project management from Marshall Space Flight Center to Lewis September 
30, 1962,'! and the Agena program with its associated Thor and Atlas 
boosters December 12, 1962.1? Assignment of the 6.6-meter (260-inch) solid 
motor project to Lewis was announced September 10, 1964,'* and 
management of the RL-10 engine project was transferred from Marshall to 
Lewis April 1, 1966.1* In August 1966, NASA designated Lewis as the 





°NASA, Budget Estimates, idem, 

191J.S. Congress, Senate, Committee on Aeronautical and Space Sciences, NASA 
Scientific and Technical Programs, Hearings, 87th Cong., lst sess., Feb. 28, March 1, 
1961 (Washington, D.C.: GPO, 1961), 385. 

117 eRC Release 62-209. 

12NASA Release 62-261. 

13 NASA Release 64-231. 

14N ASA Release 66-74. 


Center responsible for development of space vehicle design criteria in the area 
of chemical propulsion.’ ° 


Mission 


Lewis Research Center was assigned responsibility for research and 
development in the areas of advanced propulsion and space power generation: 

(1) Conducting basic and applied research on materials and metallurgy; 
cryogenic and liquid-metal heat-transfer fluids; pumps and turbines; com- 
bustion processes, propellants, tankage, injectors, chambers, and nozzles; 
system control dynamics; plasmas and magnetohydrodynamics; space 
meteoroid damage; and zero gravity effects; 

(2) Maintaining technical management of NASA contracts on chemical 
and electric propulsion, air-breathing engines, nuclear and solar space power 
systems; and managing the Centaur and Agena launch vehicle projects.’ ° 





15} eRC Release 66-40. 

16NASA, Budget Estimates, idem.; U.S. Congress, House, Committee on Science and 
Astronautics, Subcommittee on Advanced Research and Technology, 1969 NASA 
Authorization, Hearings, Pt. 4, 90th Cong., 2d sess., Feb. 19-22, 26-29, 1968 (Wash- 
ington, D.C.: GPO, 1968), 106 ff. 
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Table 6-69. Technical Facilities: Wind Tunnels 
(with costs in thousands) 


a ee —  Maaaa4>»n 


Test Section Size 





Year in Meters Mach. No. Reynolds No. Init. Accum. 
Facility Name Built (and feet) Range Range Cost Cost Research Supported 
Icing research 1944 1.8x2.7x6.1L (300 mph) — $ 889.7 $ 956.9 Aerodynamics, operating problems, icing, flight safety, 
tunnel (6x9 x 20L) aircraft component design 
8- by 6-foot supersonic 1948-  2.4x1.8x119L 0.4 to 2.0 ~ 6 143 8 794 Propulsion, combustion, and aerodynamic studies of 
research tunnel 1949 (8 x6 x 39L) rocket boosters, aircraft 
10- by 10-foot supersonic 1955 3.1 x 3.1 x 12.2 2 to 3.5 — 32 325 35 105 Propulsion, combustion, and aerodynamic studies of 
wind tunnel (10 x 10 x 40) cva rocket boosters, aircraft 
4continuously variable. Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 5; Append. B. 


Table 6-70. Technical Facilities Other Than Wind Tunnels 
(with costs in thousands) 


ea a Pe ras nS ee aaa 


Year Init. Accum. 
Functional Name Facility Name Built Cost Cost Research or Technological Area Supported 
Engine research facility Engine Research 1942-47 © $ 9033 $14 236 Testing compressors, turbines, compressor and turbine 
Building components, jet engines, combustion devices, and jon engine 
components 
Environmental test facility Space Power Chambers 1944 2 597 2 788 Space power systems, altitude control systems, vehicle 
separation tests, nosecone separation tests 
Propulsion research facility, Propulsion Systems 1952 11 814 23 556 Investigation of full-scale turbojet or ramjet and rocket 
jet engine Laboratory engines 
Rocket propulsion test Rocket Engine Test 1956 2 397 2 438 Rocket cooling and combustion, performance and stability 
facility Facility studies 
Propulsion laboratory, Electric Propulsion 1961 5 014 5 024 lon and plasma thrusters, spacecraft, and related components 
electric . Laboratory 
Zero gravity facility Zero Gravity Facility 1966 3 370 NA Investigation of behavior of liquids and gases under weightless 
conditions 
NA = Data not available. For definition of terms, see introduction to Chapter Two. Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 5. 
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Table 6-72. Industrial Rea! Property 
(as of June 30; money amounts in thousands4) 


i a a ee 


General Dynamics Corporation under Contract NAS 3-3230 F 


Soc ge 


Category Combined Systems Test Stand Point Loma Test Site Sycamore Canyon Test Area 
San Diego, Calif.> Point Loma, Calif. San Diego, Calif. Total 
1967 1968 1967 1968 1967 1968 1967 1968 
Land in hectares 1.4 : 1.4 0 0 2994.6 2779.2 2996.0 2780.6 
(and acres) (3.5) (3.5) (7399.65) (6867.6) (7403.15) (6871.1) 
Buildings 
Number 1 1 8 8 22 14 31 23 
Area in sq m 2 680.3 2 680.3 550.3 550.3 - 6 789.7 5 726.4 10 020.3 8 957.0 
(and sq ft) | (28 850 ) (28 850 ) (5924 ) (5924 ) (73 084 ) (61 638 ) (107 858 ) (96412 ) 
Value | 
Land $ 21 $ 21 0 0 $ 357 $ 78 $ 378 $ 99 
Buildings 858 858 $ 81 $ 81 1378 3289 2317 4228 
Other structures and 
facilities 0 0 357 357 §325 3662 5682 4019 
Total real property $879 $879 | $438 $438 $7060 $7029 $8377 $8346 








4T hese figures are included in Table 6—73; data for earlier years are not available. drhe Centaur stand was activated in 1960 ona USAF missile test site. On 
bright simulation facility was built in 1964 to aid evaluation of AtlasCentaur June 10, 1964, USAF issued a use permit for 2316.8 hectares (5724.79 acres) 
Surveyor vehicle systems during the combined vehicle operation test simulating of the Sycamore Canyon site; the land was transferred to NASA ownership effective 
flight from launch to payload separation. June 24, 1966. NASA requested transfer of 677.9 additional hectares (1674.86 
CCentaur test site land, about 12 hectares (30 acres), at US Navy Electronics acres) Sept. 9, 1965; the land, in public domain, was placed under NASA control 
Laboratory was made available to NASA by USN use permit NOy(R) 99497, July 26, 1965, by Public Land Order 3749. 
April 8, 1966. 


Source: NASA, Office of Facilities. 
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Table 6-74. Value of Real Property Components as Percentage of Total 
(as of June 30; real property value in thousands) 


ee a emer ee en 


Component 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 
Land 0.3 0.2 0.2 0.2 1.3 1.0 0.8 0.8 0.9 0.7 
Buildings 90.2 88.5 88.5 88.4 81.3 85.4 56.3 76.3 79.2 74.5 
Other structures 
and facilities 9.5 11.3 11.3 11.4 17.4 — 13.6 42.9 22.9 19.9 24.8 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total LeRC real 
property value $63915 $101725 $101 338 $101 633 $121 911 $155422 $197 242 $197 234 $203878 $241 419 


Bl an i i eae Eas 


Source: Derived from Tables 2-10 through 2-13 in Chapter Two. 


Table 6-75. Personnel® 


nome 


1958 1959 1960 1961 1962 1963 


12/31 


6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 





Employee Category 9/30 








Requested for FY ending - = 2828 2736 2824 4508 
Total, paid employees 2713 2696 2809 2749 2722 2743 2773 3036 3800 4118 4697 4760 
Permanent 2703 2687 2802 2741 2703 2723 2751 3001 3721 4025 4577 4735 
Temporary 10 9 7 8 19 20 22 35 79 93 120 25 
Code group (permanent only) 
200 211 213 219 211 208 201 46 46 47 64 33 29 
700° 737 736 755 725 724 720 882 995 1384 1511 1816 1904 
900 0 0 0 0 0 0 0 0 0 0 0 3 
Subtotal 948 949 974 936 932 921 928 1041 1431 1575 1849 1936 
600 0 0 0 0 0 66 68 87 115 154 197 216 
500 316 312 335 330 320 = 212 211 243 313 354 422 440 
300 265 257 258 247 233 289 308 287 362 366 399 430 
100 1174 1169 1235 1228 1218 1235 1236 1343 1500 1576 1710 1713 
Subtotal 1755 1738 1828 1805 1771 1802 1823 1960 2290 2450 2728 2799 
Excepted: on duty 7 29 33 32 28 27 26 27 32 35 35 36 
Accessions: permanent 211 44 237 87 63 114 90 436 818 546 681 382 
Accessions: temporary 21 L 59 3 33 14 113 71 218 136 274 54 
Military detailees 25 28 30 23 12 li 12 12 15 29 39 42 
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Table 6-76. Personnel: Plum Brook 


a aS ee “ee 











a 


1958 1959 . 1960 - 1961 1962 1963 
Category 9/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Total, paid employees | 25 31 88 106 168 201 214 304 439 471 541 544 
Permanent 25 31 88 106 168 201 214 304 424 459 525 543 
Temporary 0 0 0 0 0 0 0 0 15 12 16 1 
1964 1965 1966 1967 1968 
Category 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 
a a Ee 
Total, paid employees 564 567 567 561 588 594 633 560 63 
Permanent 561 559° 562 559 567 584 576 559 63 
Temporary 3 8 5 2 21 10 $7 1 0 


se a a te SS 


Source: LeRC, Personnel Division 


Table 6-77. Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity* 


III 


Manned space flight 5 — 0 34 45 24 11 1 0 
(% of total) (0.0) (0.0) - (0.2) (0.0) (0.8) (0.9) (0.5) (0.2) (0.1) (0.0) 
Space applications 0 0 0 0 0 0 25 82 
(% of total) | (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.5) (1.8) 
Unmanned investigations in space 5 0 404 422 364 377 342 239 
(% of total) (0.0) (3.0) (0.2) (0.0) (8.8) (8.7) (7.6) (7.8) (7.3) (5.4) 
Space research and technology 2391 3519 2254 2025 2642 2423 2078 1854 
(% of total) (40.0) (55.0) (86.7) (95.5) (49.3) (41.8) (54.8) (50.3) (44.4) (41.6) 
Aircraft technology® 355 159 61 69 85 276 541 716 
(% of total) (60.0) (42.0) (12.9) (4.3) (1.3) (1.4) (1.8) (5.7) . (11.6) (16.1) 
Supporting activities 0 8 1819 2290 1700 1732 1689 1561 
(% of total) (0.0) (0.0) (0.0) (0.2) (39.8) (47.2) (35.3) (36.0) (36.1) (35.1) 
Total 2756 3686 4572 4851 4815 4819 4676 4452 
Apased on number of actual positions reported in annual NASA “FY 1961 figure represents “‘aircraft and missile technology.” 
Budget Estimates. FY 1961 actual figure was reported in NASA, dry 1963 and later figures include tracking and data acquisition, tech- 
Budget Estimates, FY 1963; FY 1962 actual figure was reported nology utilization, and general support positions. Until FY 1963 support 
in NASA, Budget Estimates, FY 1964, etc. positions were reported with the five other budget activities. FY 1962 
Dactual positions data are not available for FY 1959 and figure represents technology utilization (reported as ‘industrial applica- 
FY 1960. Percentages in these two columns are based on distri- tions’’). 
bution used by NASA Office of Programming, Budget Opera- 
tions Division, in preparing History of Budget Plans, Actual Source: NASA, Budget Estimates, FY 196 3-FY 1969; NASA, Budget 
Obligations, and Actual Expenditures for F. iscal Years 1959 Operations Division. 


through 1963 (Washington: NASA, 1965), Sect. 8. 
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Table 6-80. Total Procurement Activity by Fiscal Year 
(money amounts in millions) 


eg a i SS 


1960 1961 1962 1963 1964 1965 1966 1967 1968 Total 
Net value of contract awards $17.2 $24.0 $34.5 $214.7 $347.4 $324.2 $262.0 $214.8 $152.9 $1591.7 
Percentage of NASA total 5% 3% 2% 1% 8% 6% 5% 4.6% 3.7% 5.4% 
Source: NASA, Procurement and Supply Division, NASA Procurement: September 1960); NASA, Annual Procurement Report, Fiscal Years 
October 1, 1958 to June 30, 1960 (Washington, D.C.: NASA, 1961—1968 (Washington, D.C.: NASA, 1962—1968). 


Table 6-81. Awards to Personnel Granted under Section 306 
of the Space Act of 19584 


Ir 


Year Inventor ; Contribution Amount 
a pr 
1963 Harold R. Kaufman Ion rocket $4000 
1964 William R. Cherry, Solar cell for 6000 

(GSFC) with radiation 

Joseph Mandelkorn, environment 

(Le RC) 
a 

4For complete listing of awards under this Act, Source: NASA, Inventions and Contributions Board. 


see Appendix B, Sect. 1.B. 
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announced September 19, 196], that Houston, Texas, had been chosen as the 
site for a manned spacecraft center.* 

Work in progress on Mercury and Apollo, plus the formulation of a third 
program later named Gemini, changed the character of Space Task Group 
from that of a single-task effort—Mercury—to a multiple-program effort, 
causing Space Task Group to be redesignated Manned Spacecraft Center 
(MSC) in November 1961.5 Design began the following month for the new 
Center, which was to be in the Clear Lake vicinity, 32 kilometers (20 miles) 
southeast of Houston. In April 1962 permanent facility construction began 
on a 656-hectare (1620-acre) plot--413 hectares (1020 acres) donated by 
Rice University and 243 hectares (600 acres) purchased by NASA.° 

Meanwhile, Manned Spacecraft Center personnel, now more than 1100 
strong, began relocation from Langley to a number of temporary sites in 
Houston and into surplus buildings at Ellington Air Force Base. In this same 
period, Project Mercury achieved its objective—orbital flight of John H. 
Glenn, Jr.—and to prevent disruption of the operational momentum the 
Mercury staff remained at Langley through Mercury-Atlas 7 (Aurora 7, M. 
Scott Carpenter, May 24, 1962). By July 1962, all Manned Spacecraft Center 
activities had completed relocation.” 

Contracts covering the development and manufacture of the Apollo and 
Gemini spacecraft were let in November and December.” To direct and carry 
out the three manned space flight programs then in progress, personnel 
strength of the Center grew significantly. By the end of 1962 the complement 





4 James M. Grimwood, Project Mercury: ‘A Chronology (Washington, D.C.: NASA 
SP-4001, 1963), 141, 147, 149; NASA Release 61-207; Swenson, Grimwood, and 
Alexander, This New Ocean, 390-392. 

5 Swenson, Grimwood, and Alexander, This New Ocean, 392. 

€U.S. Congress, House, Committee on Science and Astronautics, Master Planning of 
NASA Installations, House Rpt. No. 167, 89th Cong., Ist sess., March 15, 1965 (Wash- 
ington, D.C.: GPO, 1965), 11; MSC Brochure [Ivan D. Ertel] , Manned Spacecraft Center 
(Houston: MSC, 1964), 10; Swenson, Grimwood, and Alexander, This New Ocean, 390, 
n. 20; NASA Administrator’s Briefing Memorandum, Feb. 7, 1962; Letter, James E. 
Webb, NASA Administrator, to George E. Brown, Chairman of the Board of Trustees, 
William Marsh Rice Univ., Feb. 23, 1962. 

7 Swenson, Grimwood, and Alexander, This New Ocean, 392, 587, 642. 

*U'S. Congress, House, Committee on Science and Astronautics, Report of the 
National Aeronautics and Space Administration to the Committee, Aeronautical and 
Astronautical Events of 1961, 87th Cong., 2d sess., June 7, 1962 (Washington, D.C.: 
GPO, 1962), 68, 71. 


reached about 2400° and in June 1963, when Project Mercury came to a 
successful end,!° the strength had risen by an additional thousand." ! 
Movement from temporary sites to the Clear Lake facility, the first 
permanent home of the Manned Spacecraft Center and its predecessor, began 
in September 1963, with the major occupancy of the buildings occurring in 
February 1964.'? 

Flight tests of the Gemini and Apollo programs began in April and May 
1964, with the unmanned launches of Gemini-Titan 1 at Cape Kennedy and a 
Little Joe II-boosted, high-speed-abort test of a model of the Apollo com- 
mand module at White Sands Missile Range Operations (later designated 
White Sands Test Facility).'* Three other Apollo flight tests occurred within 
the year—two Saturn | launches at Cape Kennedy and a second Little Joe Il 
launch at White Sands—but it was January 1965 before the second unmanned 
Gemini flight was accomplished.!* However, 1965 might be characterized as 
“the year of the Gemini”; five manned Gemini flights recorded many 
significant space flight achievements—orbital path modification, long-duration 
missions, extravehicular activity, and rendezvous, to list a few.'5 Four Apollo 
test flights, launched from White Sands and Cape Kennedy, also were made in 
1965.'° 

Project Gemini, the second manned space flight program, came to a 
successful conclusion with its 12th flight in November 1966. The 10 manned 
flights of this program had spanned only 20 months.'’ Apollo, too, 
experienced an active test flight year in 1966. The Little Joe II phase 
concluded with a successful launch in January, and three Saturn IB 
flights—AS-201, AS-202, and AS-203—were launched from Cape Kennedy. 





° Swenson, Grimwood, and Alexander, This New Ocean, 642. 

19 Grimwood, Project Mercury, 193, 196. 

11 Swenson, Grimwood, and Alexander, This New Ocean, 642. 

12 Manned Spacecraft Center, 10. 

13MSC Fact Sheet No. 291 [Ivan D. Ertel], “Gemini Program,” 4; MSC Fact Sheet 
No. 292 [Ivan D. Ertel], “Apollo Program,” 3. 

14 James M. Grimwood, Barton E. Hacker, and Peter J. Vorzimmer, Project Gemini: 
Technology and Operations—A Chronology (Washington, D.C.: NASA SP-4002, 1969), 
179. 

15 thid., Append. 1, Table A-D; Append. 2. 

16 Astronautics and Aeronautics, 1965 (Washington, D.C.: NASA SP-4006, 1966), 
570. 

17For flight summary data, see: Grimwood, Hacker, and Vorzimmer, Project Gemini, 
Append. 1, Table A. 
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landing craft. NASA modified the Retriever in 1963 for use in operational 
and developmental testing of spacecraft postlanding systems and spacecraft 
recovery equipment and for development of postlanding procedures and 
techniques for flight crews and recovery personnel. 

The 35-meter (115-foot) vessel, which carried a crew of 4 with space for 
16 passengers, could operate at sea for up to a.week. It was equipped with a 


9000-kg (10-ton) ship’s boom crane, a NASA recovery davit crane for 
recovery of Gemini and Apollo spacecraft, a portable data-acquisition van, 
and high-frequency, very-high-frequency, and ultrahigh-frequency communi- 
cations. The Seabrook dock, with refueling capabilities and electrical utility 
connections, was an all-weather mooring dock with 47.2 meters (155 feet) of 
waterside-accessible length and an adjacent maneuvering area.’ * 





24NASA, Technical Facilities Catalog (March 1967 ed.), Il, Sect. 11, 175-176. 


-—_ 
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In June 1962 Manned Spacecraft Center reached an operating agreement 
with the U.S. Army for establishment of an Apollo propulsion development 
facility at White Sands Missile Range.? NASA announced selection of the site 
in July 1962* and in November 1962 designated the facility MSC Resident 
Manager’s Office at White Sands Missile Range. On March 10, 1963, the 
office began using the designation MSC White Sands Missile Range Opera- 
tions, and on January 18, 1965, MSC announced that the facility would be 
called White Sands Operations.* On June 25, 1965, it was redesignated White 
Sands Test Facility.’ 





3 MSC Weekly Activities Report, June 24-30, 1962; MSC Historian. 
“MSC Message 7-02, July 2, 1962. 

5MSC Announcement 102, Nov. 2, 1962. 

“MSC Announcement 65-6, Jan. 18, 1965. 

7MSC Announcement 65-86, June 25, 1965. 


Mission 


White Sands Test Facility was assigned responsibility for conducting or 
directing developmental and operational tests, primarily propulsion tests, and 
providing common-purpose laboratories, facilities, instrumentation, and other 
engineering and support services for these tests, in accord with directives 
originated by MSC program offices or technical divisions." 





5 U.S. Congress, House, Committee on Science and Astronautics, Subcommittee on 
Manned Space Flight, 1967 NASA Authorization, Hearings, Pt. 2, 89th Cong., 2d sess., 
Feb. 18, 24, March 1-31, 1966 (Washington, D.C.: GPO, 1966), 689. 
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Table 6-83. Technical Facilities: Environmental Test Chambers 
(with costs in thousands) 





Functional Name 


Year 


Facility Name Built 


Dimensions in 
Meters (and feet) 


Research Supported 


al ac ke oes a 


Environmental test 
facility (8-foot) 


Environmental test 
facility (Chamber E) 


Environmental test 
facility 


Environmental test 
facility (20-foot) 


Environmental test 
laboratory, 
instrument? 


Environmental test 


facility (Chamber B) 


Eight Foot Diameter NA 
Altitude Chamber 


High to Ultra-High 
Vacuum 
Chamber ‘‘E”’ 


1964 


Space Chamber Test 
Facility 


1964 


Twenty-Foot Diameter 1964 


Altitude Chamber 


Environmental Test 1964 
and Evaluation 
Laboratory 

Space Environment 1965 

Simulation 


Chamber “B” 


2.4 dia x 6.1 L 


(8 dia x 20 L) 


2.1 dia x 4.0 L 


(7 dia x 13 L) 


4.0-dia sphere 


(1 3-dia sphere) 


6.1 dia x 6.7 H 
(20 dia x 22 H) 


10.7 dia x 13.1H 
(35 dia x 43 H) 


Pressure 
(Altitude), Init. Accum. 
Meters (feet) | Temperature Cost Cost 
68 580 = NA* §$ 100 
(225 000) 
107? torr 20 K $ 250 250 
(-423°F) 
107> torr 718 to 422 K 810.5 1000 
(-320° to 
+300°F) 
68 580 = 600 600 
(225 000) 
10°? torr 89 to 533 K 350 940 
(~300° to 
+500 °F) 
2x10 torr 80to400K 16123 49 868° 
(-316 to 
+260°F) 


Development and qualification testing 
of environmental control systems, 
portable life support systems, space 
suits, and design verification of system 
components during manned and un- 
manned tests 


Testing, R&D on spacecraft systems 
and components in high vacuum, with 
space environment simulations, thermal 
vacuum studies 


Spacecraft subsystems (primarily power 
generation and attitude control) design 
verification and development 


Development and qualification testing 
of boilerplate, spacecraft, environmental 
control systems, space suits, extravehi- 
cular activity (EVA) equipment, and 
system components during manned 

and unmanned tests; astronaut training 
for EVA, and rapid decompression 
testing 


Environmental qualification, testing and 
evaluation of instruments for use on 
manned spaceflight vehicles 


Approximation of space environment 
conditions of temperature, pressure, and 


“- solar light for testing spacecraft and 


equipment 
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Facility Name 


Mission Simulation and Training Facility 


Gemini Mission Simulator No. 2 
Gemini Mission Simulator No. 1° 


Gemini/A pollo Translation and Docking 
Simulator Complex 

Apollo Mission Simulator No. 1 

Dynamic Crew Procedures Simulator 

Flight Crew Training Building” 

Lunar Mission Simulator (LMS) No. 1 

Lunar Landing Training Vehicle (LLTV) 


Apollo Mission Simulator (AMS) No. 2° 


Lunar Mission Simulator (LMS) No. 2 


NASA HISTORICAL DATA BOOK 


Table 6-84. Technical Facilities: Flight Simulation and Training 


Year 
Built 


1963 


1963 


1963 


1964 


1965 


1965 


1965 


1966 


1966 


1966 


1966 


(with costs in thousands) 


Init. 
Cost 


$ 2 500 


8 000 


8 000 


1 200 


20 000 


1 100 


1 559 


12 000 


900 


20 000 


12 000 


Accum. 
Cost 






$ 2 700 


9 000 
9 000 


1 800 
20 000 
1 200 
2 834 
12 000 
900 

20 000 


12 000 


Technological Areas Supported 


Operation, maintenance, and modification of space flight simulators 
for flight crew and ground crew training 


Flight crew and ground crew space flight training 
Flight crew and ground crew space flight training 


Training of astronauts in manual control and development of docking 
procedures 


Simulation of space flight from earth launch to lunar landing and 
return 


Simulation of space surroundings; development of procedures 
through kinesthetic cues and simulated motion 


Operation, maintenance, and modification of space flight simulators 
for flight crew and ground crew training 


Simulation of mission operation and of landing and takeoff from 
lunar surface 


Training of flight crews in flight techniques for final approach to 
lunar surface; simulation of handling qualities of lunar module (LM) 


Simulation of space flight from earth launch to lunar landing and 
return 


Simulation of mission operation and of landing and takeoff from 
lunar surface 
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Table 6-85. Technical Facilities: Guidance and Control 
(with costs in thousands)# 


. Year Init. Accum. 


Functional Name Facility Name Built Cost Cost Technological Areas Supported 








Stabilization and Systems Dynamics 1964 NA $ 1700 Closed-loop system testing of spacecraft stabilization and control 
control systems Laboratory systems; control system component performance testing 
laboratory ; 

Guidance and control Guidance and Control 1964 NA 800 Research design and development of electronic systems for 
electronics Electronics control of spacecraft attitude and translation motions 
laboratory Laboratory 

Guidance and control Simulation Laboratory 1964 $2 000 10 000 Simulation studies of spacecraft guidance and control systems 
simulation , 
laboratory 

Guidance and Guidance and 1965 265 1 050 Optical and inertial guidance system testing 
navigation systems Navigation Systems 
laboratory Laboratory 

Inertial and optical Inertial Optical 1965 320 800 ‘Test and evaluation of inertial components and subsystems, 
laboratory Laboratories analytical and experimental studies of space visibility problems 


and determination of crew backup guidance capabilities 


4 a1] contractor operated (Lockheed Electronics Co.). Source: NASA, Technical Facilities Catalog (March 1967 ed.), II, Sect. 11 


NA = Data not available. For definition of terms in headings, see introduction to 
Chapter Two. 
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Functional Name 


Instrument 
calibration 
laboratory© 


Television systems 
laboratory 


Measurements 
laboratory 


Electrical power and 
sequencer 
laboratory 


Instrumentation 
calibration 
laboratory, 
analytical 


Digital techniques 
laboratory 


Communications and 


instrumentation 


systems test facility 


Telemetry systems 
laboratory 


Audio systems 
laboratory 


Anechoic chamber 





Facility Name 





Standards and 
Calibration 
Laboratory 


Television Systems 
Laboratory 


Measurements 
Laboratory 


Electrical Power and 
Sequencer 
Laboratory 


Analytical 
Instrumentation 
Calibration 
Laboratory 


Digital Techniques 
Laboratory 


Spacecraft Systems 
Test Laboratory 
Telemetry Systems 


Laboratory 


Audio Systems 
Laboratory 


Anechoic Chamber 
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Table 6-86. Instrumentation and Electronics Systems (Continued) 
(with costs in thousands)# 


Year 
Built 





1964 


1964 


1964 


1964 


1964 


1964 


1964 


1964 


1964 


1965 


Init. 
Cost 


$125 


50 


50 


85° 


247 


132 


282 


32 


822 


Cost 


$ 775 


800 


50 


44 


500 


550 


132 


310 


175 


NA 


ee ee ne 


Accum. 


Technological Areas Supported 


Calibration of all electronics and physical sciences measuring 
instruments 


Spacecraft television, ground facilities processing equipment, 
image sensor development 


Onboard (spacecraft) measurements of temperature, acoustics, 
pressure, vibration, acceleration, and inertia 


Checkout, testing, evaluation, and qualification of spacecraft 
power distribution, batteries, inverters, sequencers, electrical 
power and control assemblies 


Analysis of gases, liquids, and solids used in connection with 
tests of flight equipment 


Spacecraft data-acquisition systems, flight-qualification-test process 
control and data analysis 


Testing of (Apollo) spacecraft communications and instrumentation 
systems 
Flight-qualification of spacecraft telemetry systems, GFE hardware, 


design and development of advanced analog data systems 


Speech bandwidth compression system development, audio devices 
development, and audio devices and system testing and evaluation 


Electromagnetic interference testing, antenna impedance or 
radiation pattern testing 
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Table 6-87. Technical Facilities: Propulsion and Power, Landing and Recovery, and Information Systems 
(with costs in thousands) 
Year Init. Accum. 


Functional Name Facility Name Built Cost Cost Technological Areas Supported 






Power systems test Power Systems Test 1964 $ 560 $1 000 Thermal, transient, life, optimization, and failure mode 
facility, spacecraft Facility investigations 

Auxiliary propulsion Auxiliary Propulsion 1964 1 695 2 000 Testing of small liquid-propulsion rocket engines under sea 
test facility Test Facility level and simulated altitude conditions 

Pyrotechnics test Pyrotechnics Test 1964 542.9 700 Environmental and functional testing of spacecraft pyrotechnical 
facility Facility devices and other spacecraft systems 

Fluid systems test Fluid Systems Test 1965 1 427 1 600 Component and system cold flow, life cycling, proof and pressure, 
facility Facility compatibility, leakage, dynamic response, and flight anomaly 


testing of spacecraft propulsion systems 


Water test chamber Water Test Chamber 1963 20 161 Operational and developmental testing of spacecraft postlanding 
facility systems and spacecraft recovery equipment; development of 
preliminary postlanding procedures and techniques for flight 
crews and recovery personnel; spacecraft postlanding motion anlaysis 


Test article spacecraft Test Article Spacecraft 1965 30 30 Postlanding test-article spacecraft assembly and checkout 
assembly facility Work Area 

Electronic systems Electronic Systems 1966 3 200 3 200 Spacecraft-Manned Space Flight Network (MSFN) RF systems and 
compatibility Compatibility related areas; compatibility and performance evaluation, special 


laboratory? Laboratory investigation, mission-profile simulation 











4&xcluding environmental test chambers. For definition of terms in headings, see Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 11. 
introduction to Chapter Two. 
bcontractor-operated (Lockheed Electronics Co Ae 


-— el a 


"OMY Jaydeyy 
0} UONONPOIU! das ‘ssurpRaY Ut SULIa} JO UOTTUTJap 10,4 “a]QuTTeAR OU b1e8q = YN 


“UPLIOISTH OSW 
‘TT “399§ “TE “CP2 L961 YoreW) Zo70107 sanipon,z jouUYyIazL ‘YSYVN 1990S ‘BOIDIDD Satiipaa.4 oNUYIAT UL popnyjout jou: L961 Jaquiacag ut pajajduro;,, 
UOOUW UOJ UINJ3I UO SmaI 

JOj BIB UOT}LLOS!I BUIPIAOId ‘suolss OTJod y UO sineUO se Aq a0ejins AIO] RIOgE’] Alo) e10qe] 
IeUN] UO paja[[09 saydules pue eep sjhWUAaIOS aAIsusyoIdUIOD BUIAIIIIY 001 8 OOI 8 el961 ZUIAIQ0DY IRUNT] SUIAIaIaI JeuN] 

SoljIsuap AIOVRIOGET ALOJLIOQL] 
daydsouljye puke Joyzeam aoeds Arejaurydsazut JO sisAjeue puke Apnys VN VN 996I salaydsounjy Alejourlg solaydsousje Alejyauryg 

A10}B10QGe'T] A10}e10QR] 

ANstwayooay Al}stuiayooaa 
UOT} eIO[Ax=9 [EOISOJONS IeuN] VN VN 996I pue Adojoaxy pue Adojoayy 
S[PI19) Bur PUL SUOHIPUOD aodRjINs IeUN] a[qeqold Jo sisA;euy VN VN 9961 A1oyelogey] soishydoay A1Oje10Qz] sdIskydoay 

S}USWIIad xa adejins JeuN] pue Surpyorys A107 810q"'} Al0}e1IOgR] 
| a0eds JO UOI}BOYIIOA ATOUIISOp ‘jUsWaINsea JUSUIUO TAU 016 I 006 I 9961 SJUSUUINIJSUT UOT EIPEY SJUDWINIJSUI UOT eIPeYy 

| 

Aydeiso}1¥0 : AZO[OUYIa} aoeJINs JeuNT VN VN 9961 Alojesogey s1ydeidoyeg = A1 0) 210q ET orydeidojyieg 
BJep aIeLJ IejOs Bulayey 9| pl 996I adoossajay oipey = Aqloey adoasayay oIpey 

| A10}210QPT] A110} 21OQE] 
UOI}BAIISQO oIeTJ IepPOS SL SL S96I Aduanbaly oipey rejos Aduanbaly o1pes Iepos 

S}USUITIOd x9 UOI}RIPeI JeBID ap ued 
TOF UONRJUSUINIISUT PUL SIO}I9}Op UOIEIpel Jo JUaUIdOaANG og ¢ SL S96I APO] Jeelyg op uea “AUPIOel 10, e1B;IDN 

Roly | vole 

UOIENUWIS dIdO[ON UO EINWIS d1Z0[093 
ASopouyse} adejIns Jeuny] VN 09 ¢ P9I6I pue s1ydeizodoy ieuny pue s1ydeizodo} ieunT 

pelioddns seary [eoIsojouyse L SO) sO ying Owen AjpORy sUIEN JeuOTIOUN] 


"UINdDY ‘yWUy eax 


(spUesn OY} UI $}SOo YIM) 
dUaIIG aoedg :salDey peoUYyoaT “gg-9 a[quy 


S9¢ YaINAD LIVYOROVdS CANNVW ‘SNOILLVTIVISNI VSYN 


366 NASA HISTORICAL DATA BOOK 


Table 6-89. Technical Facilities: Structures and Mechanics 
(with costs in thousands)@ 


Se Sg Be eet eS a SS ee 


Year Init. Accum. 
Arc jet facility, subsonic 1.0 1 Megawatt Arc Jet Facility 1963 $ 545 $ 545 Simulation of the heat-transfer rates and gas enthalpies of 
megawatt manned spacecraft reentry into the earth’s atmosphere from 
earth orbital and lunar missions 
Acoustic test laboratory, Components Acoustic 1964 300 360 Dynamic structural testing, transmission loss of panels, com- 
components Laboratory ponent environmental testing, communications system testing 
Drop test facility, one-sixth One-sixth Scale Lunar 1964 6 6 Investigation of lunar module landing dynamics by dropping 
scale lunar module Module Model Drop instrumented models on a landing surface 
Facility 
Acoustic test laboratory, Spacecraft Acoustic 1965 3054 3054 Dynamic structural testing; dynamic systems testing 
spacecraft Laboratory 
Vibration test laboratory General Vibration Laboratory 1965 1808 NA Dynamic structural testing; component environmental testing 
Vibration test laboratory, Spacecraft Vibration 1965 3104 3104 Dynamic structural testing; dynamic systems testing 
spacecraft Laboratory 
Docking test facility, | One-Third Scale Apollo Dock 1965 100 100 Model simulation of vehicle dynamic responses to probe and 
one-third scale Apollo drogue impact 
Structural test facility 600 000 Pound Capacity 1966 185 200 General purpose machine for calibration and testing structures 
Universal Testing Machine and structural components 
Reentry materials and Atmospheric Reentry Materials 1966 2900 NA Simulation of hyperthermal conditions encountered by space- 
structures evaluation and Structures Evaluation craft structures and materials during entry into the earth’s 
laboratory Laboratory atmosphere and entry into planetary atmospheres 
Arc tunnel, 1.5 megawatt 1.5 Megawatt Arc Tunnel 1966 278 NA Simulation of heating rates, pressures, and gas enthalpies of 
Facility | manned spacecraft reentry into the earth’s atmosphere from 


orbital, lunar, and planetary missions 
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ee ee re 


Functional Name 





Missile launch complex (Little 


Joe Wy 

Spacecraft checkout and test 
facility (CSM)° 

Spacecraft assembly facility 
(LC-36) 6.4 

Rocket propulsion test stand 


(CSM 301)>>¢ 


Rocket propulsion control 
center (CSM)° 


Radar flight test facility? 


Laser field communications 
facility? 


Rocket propulsion test stand 
(LEM)! 


Rocket propulsion test stand 
(CSM 302)° 


Rocket propulsion control 
center (LEM)! 


Chemistry laboratory 


NASA HISTORICAL DATA BOOK 


Table 6-90. Technical Facilities: White Sands Test Facility 
(with costs in thousands) 


Facility Name 


Little Joe 11 Launch Facility 


Command and Service Module 
Preparation Building 


Vehicle Assembly Building 


CSM Test Stand 301 


CSM Test Control Center 


Apollo Rendezvous and 
Landing Radar Flight 
Test Facility 


Laser Field Communications 
Facility 
LEM Atmospheric Test Stand 


CSM Test Stand 302 


LEM Control Center 


Chemistry Laboratory 


Year 
Built 


1958 


1963 


1963 


1963 


1963 


1964 


1964 


1964 


1964 


1964 


1964 


Init. 
Cost 


$1400 


1390 


366.5 


1492 


3300 


42 


40 


1312 


1492 


2950 


179 


Accum. 


Cost 


$2204.35 


NA 


NA 


NA 


NA 


335 


200 


NA 


NA 


NA 


NA 


Technological Areas Supported 





Launch facilities for testing pad abort, launch escape system, 
earth landing system, and structural system of (Apollo) 
spacecraft 


Prefire testing and functional checking of components of 
spacecraft modules and associated ground support equipment 


Assembly of spacecraft vehicles; prefire testing and functional 
checking of launch vehicles and associated ground support 


equipment 


Static test-firing of multipropellant, gimbaled, rocket engines 


Controlling operation and test-firing of atmospheric test stands 


Flight-testing of spacecraft rendezvous and landing radars 


Analysis of laser radars, high-data-rate laser communication 
systems, and infrared detectors and trackers 


Static test-firing of multipropellant, gimbaled, rocket engines 


Static test-firing of vertical, multipropellant, gimbaled, rocket 
engines 


Controlling operation and test-firing of atmospheric test stand 
and altitude test chambers with associated altitude simulation 
system 


Analysis of liquids and gases, determination of chemical 
properties, performance of systems cleanliness tests, and 
performance of chemical! compatibility studies 
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Table 6-91. Industrial Real Property 
(as of June 30; money amounts in thousands)# 


i 








McDonnell Douglas Corp. Massachusetts Inst. of Technology North American Rockwell Corp. 
(Contract NAS 9-2539 F) (Contract NAS 9-182 F) (Contracts NAS 7-90 F, NAS 7-300 F) 
Category | St. Louis, Missouri Cambridge, Massachusetts NASA Industrial Plant-Downey. California? Total 
ig S958 8 ===... a 606000» 
1967 1968 1967 1968 1967 1968 1967 1968 
Land in hectares (and acres) 0 0 0 0 67.1 0 67.1 
(165.9) (165.9) 
Buildings 
Number 1 l 0 0 82 1 83 
Area, square meters — 8.9 8.9 160 528.7 8.9 160 537.6 
(and square feet) (96 ) (96 ) 0 0 (1 727917 ) (96 ) (1 728013 ) 
Value 
Land 0 0 0 0 $ 3570 0 $ 3570 
Buildings $6 $6 0 0 23935 $ 6 23941 
Other structures and 
facilities 0 0 $93 $94 4998 93 5 092 
Real property $6 $6 $93 $94 $32 503 $99 $32 603 
a 
4These figures are included in Table 6-92; data for earlier years were not available. Source: NASA, Office of Facilities. 


Responsibility for NASA Industrial Plant-Downey was transferred from Western 


Support Office to Manned Spacecraft Center March 1, 1968, when Western Support 
Office was disestablished. 
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Table 6-93. Value of Real Property Components as Percentage of Total 
(as of June 30; total real property value in thousands) 


NE 


Component 1963 1964 1965 1966 1967 1968 

Land 0 ATA 6.8 4.1 33 4.2 

Buildings 8.9 53.0 65.7 78.1 71.7 73.1 
Other structures and facilities 91.1 29.9 27.5 17.8 25.0 22.7 

100.0 100.0 100.0 100.0 100.0 100.0 

Total MSC real property value $831 $22 190 $60 822 $131 940 $167 023 $217 227 


i 


Source: Derived from Tables 2-10 through 2-13 in Chapter Two. 


Table 6-94. Personnel 


ew 














1959 - 1960 1961° 1962 1963 
as = = er 
Employee Category 6/30 12/31? 6/30° 12/312 6/30 12/31 6/30 12/31 6/30 12/31 
i 
Requested for FY ending 2700 
Total, paid employees 498 668 194 1146 1786 2392 3345 3364 
Permanent . 489 641 720 1035 1588 2239 3059 3297 
Temporary 9 27 74 111 198 153 286 67 
Code group (permanent only) 
200° 65 66 3 11 20 58 73 74 
700! 201 260 351 458 155 1058 1398 1547 
900 0 0 0 0 0 0 0 0 
Subtotal 266 326 354 469 785 1116 1471 1621 
6008 0 24 35 115 173 265 358 392 
500 121 134 151 219 314 439 630 652 
300 47 45 57 84 149 207 333 386 
100 55 112 123 148 167 212 267 246 
Subtotal 223 315 366 566 803 1123 1588 1676 
Excepted: on duty 7 8 10 16 28 34 35 38 
Accessions: permanent NA NA 93 304 597 746 948 475 
Accessions: temporary NA NA 78 139 302 287 298 99 
Military detailees 10 11 11 17 21 23 46 49 
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Table 6-95. Personnel: White Sands Test Facility 


pr LE 























1962 1963 1964 1965 1966 1967 1968 
Employee Category 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 
8 
Total, paid employees 10 60 91 143 167 158 151 138 128 119 109 90 
Permanent 10 60 85 138 154 154 147 133 126 115 108 89 
Temporary > 0 0 6 5 13 4 4 5 2 4 1 1 


a 
Source: MSC, Manpower Management Branch. ; 


Table 6-96. Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity* 


em i Sr SS SSS SSS ——————————Kew 


Program 1961 1962 1963 1964 1965 1966 1967 1968 

Manned space flight 805 1618 1960 2796 2982 3498 3345 3257 
(% of total) (100.0) (99.9) (65.5) (67.0) (70.4) (73.8) (71.1) (70.8) 
Space applications 0 0 0 0 0 0 26 48 
(% of total) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.6) (1.0) 
Unmanned investigations in space 0 0 0 3 11 5 0 20 
(% of total) (0.0) (0.0) (0.0) (0.1) (0.3) (0.1) (0.0) (0.4) 
Space research and technology 0 0 44 47 2 7 21 20 
(% of total) (0.0) (0:0) (1.5) (1.1) . (0.2) (0.4) (0.4) 
Aircraft technology 0 0 0 0 0 0 0 Oo 
(% of total) b (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 

Supporting activities 0 2 990 1325 1242 1227 1312 1259 
(% of total) (0.0) (0.1) (33.0) (31.8) (29.3) (25.9) (27.9) (27.4) 

Total 805 1620 2994 4171 4237 4737 4704 4604 





@Based on number of actual positions reported in annual NASA 
Budget Estimates. FY 1961 actual figure was reported in NASA, 


Budget Estimates, FY 1963; FY 1962 actual figure was reported 


activities. FY 1962 figure is for technology utilization (reported as 
“industrial applications”). 


in NASA, Budget Estimates, FY 1964, etc. * = Less than 0.05%. 
DEY 1963 and later f igures include tracking and data acquisi- 
tion, technology utilization, and general support positions. Until Source: 


NASA, Budget Estimates, FY 1963-FY 1969; NASA, Budget 


FY 1963, support positions were reported with the five other budget Operations Division. 
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NASA HISTORICAL DATA BOOK 


Table 6—99. Total Procurement Activity by Fiscal Year 
(money amounts in millions) 


ee ee ee 


19617 1962 1963 1964 1965 1966 1967 1968 Total 
Net value of contract awards $82.1 $204.8 $737.2 $1436.0 $1487.4 $1546.7 $1487.0 $1233.1 $8214.3 
Percentage of NASA total 11% 13% 23% 31% 29% — 31% 31.9% 29.9% 27.9% 


FE a i Se 


4Space Task Group. 


Source: NASA, Procurement and Supply Division, NASA Procurement: October I, 
1959 to June 30, 1960 (Washington, D.C.: NASA, September 1960); NASA, 


Annual Procurement Report, Fiscal Years 1961-1968 (Washington, D.C.: NASA, 
1962—1968). 


Table 6-100. Awards to Personnel Granted under Section 306 of the Space Act of 1958° 


a 


Year 


Inventor 


Oe 


1962 


Andre J. Meyer, Jr. 


Maxime A. Faget 
Andre J. Meyer, Jr. 


Maxime A. Faget 


William M. Bland, Jr. 


Jack C. Heberlig 


Maxime A. Faget 
Andre J. Meyer, Jr. 
R. G. Chilton 

W.S. Blanchard, Jr. 
A.B. Kehlet 

J. B. Hammack 
C.C. Johnson, Jr. 


Contribution Amount 
Vehicle parachute and equipment $1000 
jettison system 
Emergency ejection device 1500 
Survival couch 2100 
Space capsule 4200 


IV 


4ror complete listing of awards under this Act, 


see Appendix B, Sect. 1.B. 


Source: NASA Inventions and Contributions 
Board. 
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nosecone reentry tests the following year verified the ablation principle of 

heat protection later used in the manned space flight program. On May 31, 
1957, the Jupiter, a single-stage, surface-to-surface, liquid-fueled missile, 
became the first successfully fired U.S. IRBM. Developed at the same time 
was a four-stage Jupiter C, the Juno I, which launched the first U.S. earth 
satellite, Explorer I on January 31, 1958. A significant Jupiter flight May 28, 


1959, launched the primates Able and Baker into space and returned them in 
good health.‘ 


The Army Ballistic Missile Agency (ABMA), officially established at 
Redstone in December 1955, became active February 1, 1956, and the 
Guided Missile Development Division (von Braun’s group) became ABMA’s 
Development Operations Division.’ Shortly after its establishment October 1, 
1958, NASA requested eight Redstones from ABMA for the Mercury 
program suborbital missions. After a series of test flights, the Mercury- 
Redstone 3 (MR-3) mission was launched May 5, 1961, with Astronaut Alan 
B. Shepard, Jr., as pilot in Freedom 7. MR4, the last flight in the 
Mercury-Redstone program, was launched with Astronaut Virgil I. Grissom as 
pilot in Liberty Bell 7 July 21, 1961.° 

On August 15, 1958, the Department of Defense’s Advanced Research 
Projects Agency (ARPA) approved ABMA’s proposal for development of the 
Juno V, a large space vehicle booster with a 6672-kilonewton (1.5-million- 
pound) thrust.7, An Advanced Research Projects Agency memorandum 
February 3, 1959, officially renamed the project Saturn.’ President Eisen- 
hower announced October 21, 1959, his decision to transfer the ABMA’s 
Development Operations Division to NASA,’ and transfer of the Saturn 
program to NASA became effective March 14, 1960. On that day NASA 


*Ibid., 116-117; Jarrett and Lindemann, ‘Historical hems of NASA’s Launch 
Operations Center,” Append. B, 8-21. 

>Dept. of the Army, GO-68, Dec. 22, 1955; Jarrett and Lindemann, “‘Historical 
Origins of NASA’s Launch Operations Center,” 41. 

*von Braun, “The Redstone, Jupiter, and Juno,” 116. For a detailed account of the 
Mercury-Redstone program, see Swenson, Grimwood, and Alexander, This New Ocean, 
especially 293-301, 310-318, 328-330, and 341-377. 

™MSFC Historical Office, Saturn Illustrated Chronology, MHR-4 (Huntsville, Ala.: 
MSFC, May 15, 1965), 1 

* Tbid., 5. 

* President Eisenhower, Statement, Oct. 21, 1959; Akens, Historical Origins, 69 ff.; 
Rosholt, Administrative History of NASA, 109, n. 145. 


established the NASA Huntsville Facility and announced that personnel 
would be transferred from ABMA July 1.’° 

President Eisenhower signed Executive Order 10870 March 15, 1960, 
formally naming the Huntsville installation the George C. Marshall Space 
Flight Center in honor of George Catlett Marshall (1880-1959), the only 
professional soldier to win the Nobel Peace Prize. Officially, the George C. 
Marshall Space Flight Center (MSFC) began operations July 1, 1960, in the 
same facilities it occupied under the Army, and President Eisenhower 
dedicated the new Center September 8, 1960.'' 

Assembly of SA-1, the first Saturn I flight vehicle, was completed at 
Marshall January 16, 1961, and the vehicle was launched October 27. By July 
30, 1965, when the Saturn I program ended, a total of 10 Saturn Is had flown 
successfully.! ? 

On July 11, 1962, NASA announced the intermediate-size Saturn C-IB 
program; the vehicle was redesignated Saturn IB in early February 1963.'° 
The first Saturn IB (SA-201) was launched February 26, 1966.'* The second 
flight (SA-203) was on July 5, 1966, and the third (SA-202), on August 25, 
1966. SA-204, the fourth Saturn IB, launch vehicle was launched January 22, 
1968, for the Apollo 5 mission—the first unmanned orbital test of the Apollo 
lunar module.'* SA-205 successfully launched Apollo 7 October 11, 1968, 
on the first manned mission in the Apollo lunar landing program.' § 





1° Akens, Historical Origins, 76; Rosholt, Administrative History of NASA, 119-120; 
NASA Circular No. 57, March 14, 1960. 
'! President Eisenhower, Executive Order 10780, Federal Register, XXV (March 17, 


1960), 2197; Rosholt, Administrative History of NASA, 120; Akens, Historical Origins, 
81, 89-90. 


12MSFC, Saturn Illustrated Gipanalaey, 16,45. 
13 Tbid., 56, 69; NASA Release 62-159. From June 1966 until January 1968, the 
designation “Uprated Saturn I was in use; see Memorandum, Julian Scheer, NASA 


Assistant Administrator for Public Affairs, June 9, 1966, and Memorandum, Scheer, Jan. 
15, 1968. 


14MSFC, Saturn Flight Evaluation Working Group, Results of the First Saturn IB 


_ Launch Vehicle Test Flight AS-201, Abstract (Huntsville, Ala.: MSFC, May 6, 1966). 


1 SIbid., Results of the Second Saturn IB Launch Vehicle Test Flight AS-203, Abstract 
(Huntsville, Ala.: MSFC, Sept. 22, 1966); Ibid., Results of the Third Saturn IB Launch 
Vehicle Test Flight AS-202, Abstract (Huntsville, Ala.: MSFC, Oct. 25, 1966); NASA 
Release 68-6. 


16 Astronautics and Aeronautics, 1968 (Washington, D.C.: NASA SP-4010, 1969), 
250-253. 
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the Army Ordnance rocket program from the missile development 
program; became Rocket Development Branch of the Technical and 
Engineering Division, August 1951. 

Pearl River Test Site—sometimes used for Mississippi Test Facility in 
November 1961; name discontinued by NASA, December 1, 1961. 

Redstone Ordnance Plant—activated October 6, 1941; redesignated Redstone 
Arsenal, February 26, 1943. 

Rocket Development Branch—established August 1951; became Rocket 
Development Group, January 21, 1952. 

Rocket Development Group—established January 21, 1952; became Rocket 


Development Laboratory, November 1952. 

Rocket Development Laboratory—established November 1952; became 
Rocket Development Division, January 1953. 

Saturn C-1—redesignated Saturn [, February 1963. 

Saturn C-1B—redesignated Saturn IB, February 1963. 

Saturn C-5—redesignated Saturn V, February 1963. 

Technical and Engineering Division (Redstone Arsenal)—established August 
1951; became part of Ordnance Missile Laboratories, September 18, 1952. 


Uprated Saturn [—designation for Saturn IB from June 1966 until January 
1968. 
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owned Michoud Ordnance Plant as the site for industrial production of the 
S-I, S-IB, and later Saturn stages? and in October awarded a contract for 
rehabilitation and modification, to be completed before the end of the year.* 
The facility was officially designated NASA Michoud Operations December 
18, 1961.5 

Assembly of the first industry-produced booster was begun October 4, 
1962, when Chrysler began fabrication of S-I-8.6 On December 13, 1963, 
NASA accepted the first of two industry-built Saturn I first stages.? On 
October 22, 1962, Boeing activated the S-IC portion of the Michoud plant 





3> -SA Release 61-201. 
*\. .oud Historical Report, Aug. 23, 1962. 
SLetter, Dr. Robert C. Seamans, Jr., NASA Associate Administrator, to Harry H. 


Gorman MSFC, Deputy Director for Administration, Dec. 18, 1961, cited in MSFC, 


“History of the George C. Marshall Space Flight Center: July 1-December 31, 1961,” 
MHM-4 (Huntsvilie, Ala.: MSFC, 1962), I, 38. 


*“MSFC, Saturn Illustrated Chronology, 64. 


7MSFC, “History of the George C. Marshall Space Flight Center: July 1-December 
31, 1963,” MHM-8 (Huntsville, Ala.: MSFC, 1964), I, 30, 228. 


and began tooling and components manufacture.’ Boeing completed assemb- 
ly of its first complete Saturn V booster S-IC-D (dynamic test stage) in June 
1965.2 On July 1, 1965, MSFC announced that Michoud Operations had 
been redesignated Michoud Assembly Facility.’ ° 


Mission 


Michoud Assembly Facility was assigned responsibility for assembly of 
Saturn IB and Saturn V launch vehicle first stages.’ ' 





*MSFC, “History of the George C. Marshall Space Flight Center: July 1-December 


31, 1962,” MHM-6 (Huntsville, Ala.: MSFC, 1963), I, 127, 217. 


®MSFC, Saturn V Quarterly Progress Report, March-June 1965. 
‘Letter, David Newby, MSFC Office of the Director, to Dr. George E. Mueller, 


NASA Associate Administrator for Manned Space Flight, Sept. 18, 1964; MSFC Release 


' NASA, Budget Estimates, FY 1969, IV, AO 2-20. 
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Table 6-101. Technical Facilities: Aero-Astrodynamics* 


et ee SS SS 


Year 
Functional Name Built 





Technological Area Supported 





Wind Tunnel, Long Duration 1943 Continuum flow investigations in a trisonic tunnel, a supersonic tunnel, 
Aerodynamic and a jet flow facility 
Shock Tunnel, Hypersonic 1943 Pressure investigation, heat transfer, and force testing with helium as the 
test medium 
Gas Dynamics Laboratory, Rarefied 1943 Transitional and free-molecule-flow investigations; extreme-altitude jet 
pluming investigations 
Vacuum Technology Laboratory 1943 High vacuum to 107? torr 
a ; ey ; 
Also called Gas Dynamics Research Facility (Aero-Astrodynamics) ; Source: NASA, Technical Facilities Catalog (March 1967 ed.), II, Sect. 12, 
estimated initial cost, $4 143 000. 1-16. 


Table 6-102. Technical Facilities: Astrionics® 


eh cg a SS 





Functional Name Year Technological Area Supported 
NN 
Inertial Sensor and Stabilizer 1957 Missile technology, space technology, guidance, 
Development Laboratory navigation 
Guidance Technology Laboratory 1957 Applied missile technology, space technology, 
guidance 
Instrumentation and Communication Development 1957 Missile and space technology, guidance and control 
Laboratory 
Guidance and Control Systems and Components 1957 Missile and space technology, guidance and control 
Laboratory 
SO 
4Fstimated accumulated cost, $26 609 000. Source: NASA, Technical Facilities Catalog (March 1967 ed.), 


II, Sect. 12, 41-54. 
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NASA HISTORICAL DATA BOOK 


Table 6-104. Technical Facilities: Propulsion and Vehicle Engineering” 


I om 


Technological Area Supported 


___FunctionalName TN 


Year 

Functional Name Built 
Structural Static Test Facility 1959 
Vibration Test Facility 1959 
Shock and Acceleration Test Facility 1959 
Acoustic Test Facility 1959 
Heat Transfer Test Facility 1959 
Hydraulics Research Facility 1959 
Pneumatic & Cryogenic Test Facility 1959 


Materials Laboratory 1959 


Stage and component structural checkout 


Vibration testing of stages and components with various 
vibration exciters 


Shock testing in stage and component structural checkout 
Acoustic testing in reverberation room and anechoic room 


Heat transfer in propellant systems, two-phase flow systems 
(liquid vapor), insulation schemes for cryogenic tanks, and 
calorimeter development for heat radiation measurements 


Hydraulics testing of stages and components with 4 hydraulic 
fluid and RPI flow stands, 1 impulse test stand, 1 pump test 
stand, and engine gimbal test stands 


Studies of vortex, terminal drainage, surge pressure, stratifica- 
tion, bubble dynamics, and geysering in turbulent fluid flow 


Evaluation and development of materials and components, 
determination of effects of vacuum, temperature, radiation, 
hypervelocity impact, and other environmental conditions. 


NN re 


4F timated accumulated cost, $25 125 000. 


Source: 


NASA, Technical Facilities Catalog (March 1967 ed.), If, 
Sect. 12, 55-74. 
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Functional Name 


Radiative and Conductive Physics 
Laboratory 


Meteoroid Physics Laboratory 


Geology and Geophysics Laboratory 


Magnetic Field Measurement Physics 
Laboratory 

Radiation Physics Laboratory 

Optical Physics Laboratory 

Thermal Environment Physics 
Laboratory 

Reaction Kinetics Laboratory 


Plasma Physics Laboratory 


Surface Physics Laboratory, Space 
Vehicle 


Computer Techniques Laboratory 





NASA HISTORICAL DATA BOOK 


Table 6-106. Technical Facilities: Research Projects" 


a e_ OOD Oooo 


Year 


Built 


1962 


1962 


1961 


1962 


1962 


1962 


1962 


1962 


1966 


1962 


1964 


Technological Area Supported 


ne SS 


Thermal conductivity of solid particles 


Production of high-velocity, high-density plasmas, and calibration 
of meteoroid detectors 


Secondary impact effects in vacuum upon nonmetallic ‘“‘rock” 
materials 


Electric and magnetic field meter evaluation 


Space vehicle radiation shielding 


Rocket combustion products research in simulated planetary 
atmosphere 


Space environmental effects on radiometric characteristics 


Launch vehicle gases and vapors analysis 
Space plasma studies 


Space environment interactions with space vehicle surfaces 


Development of advanced methods of data anlaysis and 
translation 


I 


2Fstimated accumulated cost, $2 683 000. 


Source: NASA, Technical Facilities Catalog (March 1967 ed.), Il, 


Sect. 12, 15-40. 


a 
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a a eee a Cee Ene Se 


i i SS 


Functional Name 


Drop tower, reduced gravity 
effects (4550) 


Environmental test facility (4748) 
Environmental test facility, rocket 
systems (4750) 


Rocket component hazardous 
test cells (4583) 


Altitude test cell (4583) 

Rocket propulsion test stand, 
model and component (4583) 

Rocket propulsion test stand (4583) 


Rocket acoustic effects test stand 
(4540) 


Rocket component test stand (4530) 


Rocket component test stand, 
LOX/H cold flow (4522) 


Launch simulation facility, Saturn V 
(4646) 


Missile liftoff simulator facility 
(4583) 


NASA HISTORICAL DATA BOOK 


Table 6-107. Technical Facilities: Rocket Propulsion Test Complex* (Continued) 


Facility Name 
Low Gravity Test Facility (4550) 
Ultra High Vacuum Facility 
(at 4748) 
Test Facility Building (4750) 
Test Positions 100 through 108 
(4583) 
Test Position 112 (4583) 
Test Positions 113, 114, and 117 
(at 4583) 
Test Position 115 (at 4583) 


Test Position 116 (at 4540) 


Test Positions 301 and 302 (4530) 


Test Position 500 (dual 501 and 
502) (4522) 


Saturn V GSE Test Facility 
(at 4646) 


Swing Arm Test Facility (at 4583) 


Year 


Built 


1964 


1951 


1955 


1957 


1957 


1957 


1957 


1964 


1964 


1964 


1964 


1957 


Technological Area Supported 


Low-gravity physical phenomena 
Space environment effects, propellant systems 
Rocket system altitude ignition and launch methods 


Propellant flow and combustion, nozzles and component 
hardware 


Altitude studies, such as materials tests, ignition problem 
studies, scaled vehicle studies 


Rocket combustion and component hard ware 


Rocket combustion, He and LH, 


Dynamic pressure effects, low-frequency noise 


Rocket hardware 


Propellant systems 
Launch pad equipment 


Launch 


--——— a 
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396 NASA HISTORICAL DATA BOOK : 


Table 6-109. Technical Facilities: Mississippi Test Facility 
(with costs in thousands) 


Functional Name 






Facility Name 


Year 
Built 


Init. 


Cost 


Accum. 


Cost 


Technological Areas Supported 





Acoustic laboratory, all Acoustics Laboratory 1965 NA NA Far-field, midfield, near-field, and special-purpose acoustics 
purpose* data collection; calibration, maintenance, and repair of 
acoustic devices 
Measurement standards Measurement Standards 1965 NA NA Primary standards in support of Electronics, Instrumentation 
laboratory* Laboratory and Materials Laboratory functions and secondary standards 
° for site-wide support 
Pressure and strain Pressure and Strain 1965 NA NA Site-wide pressure and strain calibration support 
calibration laboratory Calibration Laboratory 
Atmospheric laboratory Meteorology Building 1965 NA NA Atmospheric observations and predictions in support of 
acoustic propagation predictions; severe weather warning 
service 
Electronics, instrumentation Electronics, Instrumentation 1965 $2027 $2047 Materials analysis, measurement standards, photographic, 
and materials laboratory and Materials Laboratory pressure and strain, temperature and flow, and field support 
Rocket propulsion test S-IC Test Stand 1965 1993 2091 Static firing of Saturn V Ist stage 
complex, Saturn IC 
(B-1, B-2) 
S-II A-2 test stand? (A-1, S-II A-2 Test Stand (A-1, 1965 1195 1571 Static firing of Saturn V 2nd stage 
A-2) A-2) 
Data handling facility* Data Handling Center 1965 653 2879 On-site data reduction (digital and analog) for the Data 
| Acquisition Facility and other test elements at MTF 
Rocket components Component Service Facility 1966 NA NA On-site repair, servicing, and test operations on Saturn V 


service facility® 


2nd stage J-2 engines 
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398 NASA HISTORICAL DATA BOOK 


Table 6-111. Property 


(as of June 30; money amounts in thousands)4 
a ee aa a ea ee ee ee rere ee eee 


Tg es eS 
Category 


1967 


1968 
NN av cy Pa. Ee 


Land in hectares (and acres) 
Owned 


1961 





1962 





1963 





1964 





1965 





1966 











654.4 654.4 722.8 722.8 12a T2t2 121.2 727.2 
(1617) (1617)° (1786) (1786) (1797) (1797) (1797) (1797) 
Leased 25.9 25.9 25.9 25.9 25.9 25.9 25.9 667.6 
(64) (64) (64) (64) (64) (64) (64) (1649.7) 
Buildings 
Number owned 161 158 142 122° 192 161 176 182 
Area owned, thousands of sq m 145.2 159.6 208.1 231.3 319.8 339.7 369.6 386.7 
(and sq ft) (1563) (1718) (2240) (2490) (3442) (3655) (3978) (4163) 
Area leased, thousands of sq m 0 222 24.7. 24.7 14.8 2.4 Ze 22 
(and sq ft)4 (239) (266) (266) (159) (26) (24) | (24) 
Value 
Land® $ 86 $ 86 $ 695 $ 95 $ 406 $ 2106 $ 4074 $ 3802 
Buildings 36 160 39 233 50 136 55 517 77 546 95 431 110 744 123 089 
Other structures and facilities 572 718 6015 9 628 56 769 §4 121 68 755 81 970 
Real property $36 818 $40 037 $56 246 $65 240 $134 721 $151 658 $183 573 $208 861 
Capitalized equipment $45 000 $51 000 $64 676 $84 149 $103 240 $244 962 $256 297 $302 575 


I  — —————————————————————————— 


4noes not include Michoud Assembly Facility, Computer Operations Office, or 


Mississippi Test Facility, except in Line 10 (‘‘Capitalized equipment value”); includes 
industrial property. For breakdown of 1967 and 1968 figures on industrial facilities, 


see Table 6-110. For definition of terms, see introduction to Chapter Two. 
ba creage acquired from Department of the Army July 1, 1960 (under 99-year 


irrevocable agreement, considered by GSA as equal to ownership). Not included 


in NASA total for FY 1962 in Table 2-5, Chapter Two. 


Source: 


“Although number of buildings decreased between FY 1961 and FY 1964, square 


footage and value of buildings increased because of replacement of older buildings 
and consolidation. 


ADoes not include GSA-leased buildings. 


“Figures for 1965-67 include NASA-funded capital improvements to contractor- 
owned land. 


NASA, Office of Facilities. Supplementary information was provided 
by S. R. Stewart. 
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NASA HISTORICAL DATA BOOK 


Table 6-113. Property: Computer Operations Office 
(as of June 30; money amounts in thousands) 





Category* 


1963 


1964 


1965 


1966 


1967 


i 


1968 


a nt a SS 


Land in hectares (and acres) 








Owned 5.7 5.7 5.7 5.7 5.7 5.7 
(14) (14) (14) (14) (14) (14) 
Leased 0 0 0 0 0 0 
Buildings 
Number owned 3 4 5 5 5 5 
Area owned, thousands of sq m 6.0 5.8 6.3 6.3 10.2 - 10.2 
(and sq ft) (65) (62) (68) (68) (110) (110) 
Area leased 0 0 0 0 0 0 
Value 
Land $52 $ 52 $s 61° ¢ 61° $ 63° $ 63 
Buildings 2251 2849 2844 2907 4380 4406 
Other structures and facilities 617 434° 702 703 814 824 
Real property $2920 $3335 $3607 $3671 $5257 $5293 
Capitalized equipment” NA NA NA NA NA $ 311 


a a pn ng eS 0.0 


4F or definition of terms, see introduction to Chapter Two. 
dClearing, grubbing, landscaping, grading, seeding, and additions 
of trees and shrubbery added to land value. 


CValue of other structures and facilities dropped $183 000 during 
FY 1964 because of redefinition. 


dintegral equipment value is included with that of the building or 


facility where it is physically located; collateral equipment is included 
in MSFC figures. 


NA = Data not available. 


Source: NASA, Office of Facilities. 
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NASA HISTORICAL DATA BOOK 


Table 6-115. Value of Real Property Components as Percentage of Total Including Huntsville, 
Component Installations, and Industrial Property 
(as of June 30; total real property value in thousands) 


ee 


Component 1961 1962 1963 1964 1965 1966 1967 1968 











Land 0.2 02 10.7 17.1 8.2 6.8 5.3 4.9 
Buildings 98.2 98.0 70.4 63.6 51.5 56.5 $52 46.9 
Other structures and facilities 1.6 1.8 18.9 19.3 40.3 36.7 39.5 48.2 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


Total MSFC real property value $36 818 $40037 $104610 $129 063 $210 580 $286576 $409 722 $538 362 











Source: Derived from Tables 2-10 through 2-13 in Chapter Two. . 


Table 6-116. Value of Real Property Components as Percentage of Total Including Huntsville and Industrial Property 
(as of June 30; total real property value in thousands) a 


eee 


Component 1961 1962 1963 1964 1965 1966 1967 1968 








Land . 0.2 0.2 0.2 0.1 0.3 1.4 22 1.8 
Buildings 98.2 98.0 89.1 85.1 57.6 63.0 60.3 58.9 
Other structures and facilities 1.6 1.8 10.7 14.8 42.1 35.6 375 39.3 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


Total Huntsville and industrial 
real property value $36 818 $40 037 $56 246 $65 240 $134 721 $151 658 $183 573 $208 861 








8noes not include component installations. Source: Derived from Tables 2-10 through 2-13 in Chapter Two. 
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404 NASA HISTORICAL DATA BOOK 


Table 6-120. Personnel” 


1960 1961 1962 1963 


ow — — 


Employee Category 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 








Requested for FY ending 
Total paid employees 
Permanent 


Temporary 
Code group (permanent only) 
200 
700° 
900 
Subtotal 
6004 
500 
300 
100 
Subtotal 
Excepted: on duty 
Accessions: permanent 
Accessions: temporary 
Military detailees 





224 
74 


305 


321 
53 


5367 
5248 
119 


535 
951 


1486 
273 
816 
748 

1925 

3762 

43 
965 
181 

11 


5500 
5948 
552! 

427 


51 
1663 


1714 
316 
870 
857 

1764 

3807 

48 
628 
446 

16 


6034 
5911 
123 


12 
1843 


1855 
422 
968 
932 

1734 

4056 

47 
634 
81 

20 


5960 
7182 
6669 

513 


35 
2159 


2194 
579 
1126 
1077 
1693 
4475 
54 
1091 
534 
25 


6844 
6658 
186 


52 
2282 


2334 
595 
1081 
1033 
1615 
4324 
55 
762 
292 
22 


7200 
7332 
7243 

89 


63 
2423 


2486 
706 
1203 
1283 
1565 
4757 
53 
1260 
267 
31 





T221 
7145 
82 


74 
2516 


2590 
728 
1175 
1122 
1530 
4555 
54 
649 
217 
43 
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Table 6-121. Personnel: Michoud Assembly Facility* 
nnn SE EEsa ann 














1961 1962 1963 1964 1965 1966 1967 1968 

Employee Category 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 
a 
Total, paid employees 16 64 121 207 #251 285 282 283 3=6278 284 257 251 232 166 
Permanent 16 64 118 206 251 280 8281 281 278 280 256 248 = 231 — 163 
Temporary 0 0 3 1 0 5 1 2 0 4 ] 3 1 3 


a 8888 0 
2Itncludes personnel at Computer Operations Office, Slidell, La. Source: MSFC, Manpower Utilization and Administration Office. 


Table 6-122. Personnel: Mississippi Test Facility 
i ch 














1963 1964 1965 1966 1967 1968 

Employee Category 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 

a Ae rr SE 
Total, paid employees 24 35 44 47 87 115 105 105 105 97 103 
Permanent 22 34 43 44 68 98 97 102 97 94 88 
Temporary _ Zz 1 1 3 19 17 8 3 8 3 15 


I 
Source: MSFC, Manpower Utilization and Administration Office. 
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Table 6-124. Funding by Fiscal Year 
(program plan as of May 31, 1968; in millions) 


eee eS eee 


Appropriation Title 1960 1961 1962 1963 1964 1965 1966 1967 1968 Total 
Research and development $4.50 $295.20 $505.50 $ 804.50 $1301.40 $1474.00 $1549.90 $1342.10 $1092.60 $8 369.70 
Construction of facilities# 

Marshall 0 26.18 30.03 40.61 | 28.24 12.30 1.96 0 0.74 140.06 
Michoud Assembly Facility 0 0 10.12 28.55 7.58 6.45 0.30 0.70 0.42 54.12 
Mississippi Test roy 0 0 23.36 76.25 103.38 58.51 0 0 0 261.50 
Administrative operations 5.07 68.58 89.18 112.23 124.31 138.68 128.51 128.23 123.22 918.01 
Total $9.57 $389.96 $658.19 $1062.14 $1564.91 $1689.94 $1680.67 $1471.03 $1216.98 $9743.39 





Does not include facilities planning and design. Source: NASA, Office of Programming, Budget Operations Division, History of 
FY 1960-1962 appropriations were for salaries and expenses; FY 1963 Budget Plans, Actual Obligations, and Actual Expenditures for Fiscal 
appropriation was for research, development, and operation. Years 1959 Through 1963 (Washington, D.C.: NASA, February 1965S); 


NASA, Budget Operations Division, “Status of Approved Programs,” 
FY 1959-FY 1968, May 1968. 


Table 6-125. Actual Obligations for Construction of Facilities by Fiscal Year and Program Year 
(in millions) 


a a0 0 00 





Program Program 
Year Plan® FY 1961 FY 1962 FY 1963 FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 Total 
ee ee ae 
1961 $ 26.2 $11.7 $13.9 $ 0.3 . $ 0.1 i 0 $ 26.2 
1962 S12 12.9 17.1 $ 0.6 0.6 * _* -* 31.2 
1963 42:06 28.9 9.8 2.7 $0.5 * * 41.9b 
1964 29.1 13.3 14.0 1.3 $0.3 > 28.9 
1965 12.6 9.6 1.9 . 0.9 . 12.4 
1966 2.0 1.6 0.2 : 1.9 
1967 0.1 0 * * 
1968 0.7 0 0 
Total $143.9 $11.7 $26.9 $46.2 $23.8 $27.1 $5.3 $1.4 $0.1 $142.5 
hn a a a SS ee 
@As of June 30, 1968; includes facilities planning and design. * = Less than $100 000. Because of rounding, columns and rows may not add 


bpoes not include $3.8 million programmed (PY 1963) and obligated for to totals. 
Advanced Saturn Dynamic Test Facility which was reported with “various 
locations.” Source: NASA, Budget Operations Division, ‘“‘Status of Approved Programs, 
Construction of Facilities,” FY 1959—FY 1968, June 1968; NASA, 
Financial Management Division, “Summary Financial Status of 
Programs,” June 30, 1968. 
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Table 6-128. Total Procurement Activity by Fiscal Year 


(money amounts in millions) 
eee a aa 


1961 1962 1963 1964 1965 1966 1967 1968 Total 
nk ae es 5 a i ee SS SSS ee 
Net value of contract awards $257.8 $595.6 $949.8 $1378.1 $1689.9 $1587.3 $1304.9 $1088.3 $8851.7 
Percentage of NASA total 34% 39% 29% 30% 32% 31% 28.1% 26.3% 30.0% 
ali aca a ee EEO ne 
Source: NASA, Procurement and Supply Division, NASA Procurement: September 1960); NASA, Annual Procurement Report, Fiscal Years 

October 1, 1958 to June 30, 1960 (Washington, D.C.: NASA, 1961-1968 (Washington, D.C.: NASA, 1962-1968). 


Table 6-129. Awards to Personnel Granted under Section 306 
of the Space Act of 19584 


I I 


Year Inventor Contribution Amount 
Ns —————— I 
1963 Curt P. Herold Multiple quick disconnector $1000 
1966 Manfred E. Kuebler Nutation damper for satellites $1500 
1968 Clayton Loyd Precision electronic control for orbital tube $ $00 
John R. Rasquin flaring machines 


Hubert E. Smith 
Charles D. Stocks 


Helmut G. L. Krause Theory of a refined earth figure model and $ 500 
theory of a refined earth figure model 
with applications 


Daniel W. Gates Synthesis of zinc titanate pigment and $ 300 
with Gene A. Zerlaut and coatings containing the same 

Frederick O. Rogers, IIT 

Research Inst. 


eM SS SS em 


“For complete listing of awards under this Act, Source: NASA, Inventions and Contributions Board. 
see Appendix B, Section 1.B. 








GAOIAO NOISTAdOUd AVATINN ADVdS VSVN—-OAV © 





“LE-C9 BSP3TOY OAV-VSVN 
"C6I-19 B8P9f9N VSVN 61€-09 eseo[oy OAV-VSVN, 
“1961 “87 
A[ne “2 [-¢€-7 “ON UOTJONI}suy JUsWseURP|F [eIAUSH YSYN ‘1961 ‘8Z Alne ‘eyoopony] “y 
"VY Joseury [elouay OaV pue “ig ‘sueureag -> JIaQoYy JOeIWsIUIMpPY dIeBIDOSSY WSYN 
Aq pousis .‘ [96] WeIdolg IOAOY 9} 10J UOTeI}sIUIWIpPY s9edg pue sonNneuocIey [eUuOT]eN 
oY} pur UOISSIWIWIOD AdIoUy OFWIOTY oY} UssM}og jJUOUIDDISyY AUadY-I0}UT,, t 
S6I ‘19 8198L “VSVN fo A4olstY aatjoaisiuimpy *yoysoy , 
“POP (7961 ‘Odd *D'd “UO suTYyseM) 
I196[ ‘Apauuay “4 uyor -$a1DIg pallu ayi fo sjuapisarg ay) fo s4adog INGNd 5 
“LO6L ‘I “G94 ‘oxapony] “yY UlATY Jaseury [vIouasy 
OAV pue “Ip ‘suvurvas "D Weqoy Jo}eIISIUIWIPY 3)B1ID0ssy WSVN Aq pausis .‘s}oriuo) 
eUIsUq JOYOOY IesponN JO JUsWaseuRW] UO DAY pure YSYN UseMIog }UOUIZIBy,,, 





6 SUIS OY} UO o19M “GC6] ANE VOUTS Poj}sa} UI9q PRY S10}9RAl Y-IMD 
a1oyM “(TSVT) Aloyesoqe] oyMUeINg soupy soy S.QqV oY) JO sontpoey 
Sa] “991JJO uolsjndolg Jeapnn sdedg oy} Jo JUsWIOSeURU ][eIOAO oY} Jopun 
(STUN) UoHeIS JUaUIdOaAaq JeyxDOY IeapNN pazeusisop sem ‘sedaA se] jo 
YOU (SOI YG) SIOIOWIOLY Q'pp] INOge ‘a}Ig Isa] EPPADN S.JAV 94} JO vale 


SJE] Sseyoes otf} 7eY} poounouue DAY PUe VSVN ‘Z96I ‘61 Aienigqs.z uC 
¢ 196] Isnsny UT sUIP]Ing Aj;quiassesIp pue sdUPUd]UIeEW oUTsUd Ue JO UdISAp 


JOJ PaNss! SPM 4ORIJUOD B PUP ‘QOG] Jeqo19O UT pozeIWIUT Ud0q peYy AjTIOR] 
JUSWIdO]aAap OUISUa JOYOI JeafONU [eUOTeU e IO} s}UdUIeIINbal Jo saIpnys 
, XJO uorsjndoig 
weajonN 2edgS YSWN-OAV oY} poleusr sem YOM ‘aoyjo yurof oy} 
pue “VSWN ‘OAV JO sariyiqisuodsas ay) Aqpeotioads slow! pauljap juawiae13e 
VSVN-OAV PY) ET96T “8% AINE UO ,“SONtovs Jo UOLONIysUOD 10j UOT 
SIg pue juoudojaaap pue Yoieasel 1OJ UOT g¢—wresZoId sulaysAs Jeafonu 
VSVN 24} Joj ojqejleae Ajoyjne jeUOTjeSI]QO MOU UT UOT 77g apeU 
ssamsuoy Aq poaoidde se jusuIpuawe yospng Ae oy] ;..JJOS1 Wass ejos 
94} JO Spud AJ9A JY} 0} Sdeysad ‘uooW oy} puocagq sdeysod ‘ [uresSo0id Surpury 
ieun] pouuew oy} ueyi] sdeds Jo uonPiojdxa snoniquie pue 3uNnioxe s10W 
USAD JOJ SURAU eB BUIPIAOId Aep otwWoOs Jo astwold,, osaed yt SulAes ‘wesdoid 
JDAOY BY} JO UO!R19[999e JO} 298pNQ ZIG6I Ad OY? 0} JUOWoTddns uoTPW-¢7¢ 
B IOJ Poyse “1 96] “SZ ACI SSassUOD 0} SsoIppe sIy Ul ‘APposuUay JUepIsaig 
, onbronbnayy 
PUP PUP[SAI|[‘) Ul SUOTSUD}Xa Plaly Pajyeys ApULof Jo JUSWYSI[QeIse 10} paTleo 


elp 


‘TST-09 BS¥9[SY OAV-VSVNe 
0961 ‘67 ‘3nV ‘SuIpueisIopuy JO WNpURIOUIDY , 

"ZST-09 esea]9y OAV-VSVN ‘0961 

‘67 ‘sny ‘IoyeIISIMIWIPY YSYN ‘ueUuUITy YOY “L pue ‘UOTIssIWIWOD AdioUq SIWIOIY 
“S°Q) SueuITTeyD ‘auODQoW “y UYyors Aq pousis “SuIpuRIsIopuy, JO UINpURIOWOy , 





pue sd1JJO Uors[ndolg IesjONN 9Y} JO soiipiqisuodseal uoIesIUIUIpe 19e1]U09 
peuljjno jUoWssIse puOdes be ‘{OG] ‘]T Aleniqeay uO .O96I ‘IE Isn3ny 
(OdN) ®YjJO uorsjndoig JeapnN WSVN-OAV JuIof ayy jo juoUTYst[qeysa 
34} PUR SUI19} osoy} psdUNOUURe YWSYN Pure OAV ;,,’sula}sAS UOIeIOUN3 
JamMOd d11}D9]9 IesjONU puUe suTasAS UOIs[ndold IeajonNU OUT 10}9k91 JY} JO 
U01}21B9}UI JOJ pue ‘s}ytuN JaMOd 3dO}OST pue s}UsUOdUIOD 10}dBaI ‘10}0R9I UY} 
UBY} 194}0 SW9}SAS IBs[ONU JO SUIOJSASQnS puke s}UsUOdWOD,, UO JUaUIdO;aAap 
pue yoivasel suNonpuod Joy Ajz[iqisuodse: Azewtid pey WSVN_ ...WSVN 
Aq porisods suorsstur odeds Jo yeotjneuolse JoJ pamnbar ssoy} sulpnpour 
S}UIUOdUIOD 10}9k9I PUe $10JDBII IesJONU Jo JUSWIdofaasp pue YoIeasal,, 
1oj Aytfiqisuodsai Aseuid pey ogy ‘iUSUI90ISe ST} JO SULA} dy) JOpup 

8S6I ‘T 1990190 VSVN SUTYstqeiso €8/OT Jopig ealnoexg 
SJOMOYUSSIA JWOpIseIg AQ YSVN 0} 9010 HY oY} WO poliojsues us0q 
pey ‘iaaoy yoloig ‘wieisoid sty} JOJ DAY YUM Ajpiqisuodsaloy -wiesdo01d 
JOYOOI Ivajonu oy} Jo szoedse je Jo} afqisuodsel aq pjnomM oYM JouUOSIod 
JAV pure VSYN suluIquioo sdtjjo yofoid o[suIs e SuTYst[qejso jUaWooIde 
UB POUSBIS UOISSILIWIOD AZIOUq OIWO}Y 94} pue YSVN ‘0961 ‘6Z IsnsNV UO 


A3O}STH 

‘(L961 YOIVP-O9G6T IsNsNy) Ulepy VOIP 

( -LO6L ‘ST AP) JOHQeD “§ plaeq 
Joseueyy Ajndag 

‘(L961 ‘ST YOLRW-O9G6I ‘TE “Bny) J9Bur4 “g pyorep 
( -LO6I “ST Yolep) Ulapy UOT] JISeUEY] 
‘pueyArey ‘A}UNOD AOU UO ‘UMO}UPUIO‘) [UOT}BD0T 


(OdNS) 
AOWAO NOISTNAdOUd AVATONN ADVdS VSVN-JDAV 


414 NASA HISTORICAL DATA BOOK 


The third and final test in the Kiwi-A series was conducted October 19, 
1960. The first test of the Kiwi-B reactor, intended to lead to designs for the 
NERVA engine (Nuclear Engine for Rocket Vehicle Application), was 
performed in December 1961. On November 30, 1962, a power test of the 
first flight reactor, Kiwi-B4A, was terminated when bright flashes appeared in 
the exhaust. Investigation showed that flow-induced vibrations had damaged 
the reactor. After a year and a half of redesign, analysis, and component and 
cold-flow testing, the Kiwi-B4D was tested successfully May 13, 1964, at 
power and temperature conditions exceeding planned test conditions, a major 
milestone in the development program." ° 

On September 10, 1964, in the final Kiwi test, the Kiwi-B4E, which had 
operated for eight minutes August 28, was restarted and run for 2.5 minutes 
at near design power, the first demonstration of restart capability. Two weeks 
later, on September 24, the NERVA NRX-A2 reactor was operated for six 
minutes in its first power test, showing an equivalent vacuum specific impulse 
of approximately 760 seconds. The NRX-A2 was restarted and run for 20 
minutes October 15, 1964, to investigate the margin of control in low-flow, 
low-power operation." ’ 

Between April 23 and May 28, 1965, the NRX-A3 reactor accumulated 
23.5 minutes of full-power operation in three tests. The initial Phoebus 1-A 
test, in a series of small graphite reactor ground tests to obtain data for design 
of the large-diameter Phoebus-2 series, was conducted June 25, 1965. The 
reactor operated successfully at full power for 10.5 minutes but was damaged 
by overheating during shutdown when the facility liquid-hydrogen supply was 
unexpectedly exhausted.*? | 

In a series of engine-system power tests of a breadboard version of 
NERVA between February 3 and March 25, 1966, the engine system was 





10SNPO Release 61-33; Speech, Harold B. Finger before 26th Annual Meeting and 
News Conference of the Aviation/Space Writers’ Association, Miami, Fla., May 29, 1964. 

'! Harold B. Finger, “Space Nuclear Propulsion Mid-Decade,” Astronautics and 
Aeronautics (January 1965), 30-35. 

12 ARC, Major Activities in the Atomic Energy Programs, 1965 (Washington, D.C.: 
AEC, 1966), 145; SNPO-N Release 65-9. 


started 10 times and accumulated 29 minutes at nominal full power. The 
NRX-A5 reactor was operated and restarted in June 1966 for a total of 30 
minutes of full-power operation.’ * , 

A Phoebus-1B reactor test February 23, 1967, accumulated 30 minutes at 
above 1250 megawatts, and Phoebus-2 cold-flow tests were conducted between 
July 12 and July 19, 1967. In the final system test in the reactor portion of 
the NERVA technology program, the NRX-A6 reactor was operated for 60 


minutes at design power December 15, 1967. This duration at full power was 


twice as long as that of any previous reactor, and the test achieved one of the 
basic technological goals of the graphite reactor and engine system develop- 
ment program—exploration of the corrosion behavior of reactor components 
for 60 minutes at full power. By early 1968, the nine consecutive reactors 
had accumulated a total test time of seven hours of power operation, with 
more than three hours at or near design power. Ground experimental engine 
tests were scheduled for mid-1968.* * 


Mission 


The Space Nuclear Propulsion Office was assigned responsibility for 
providing necessary research, design, and engineering data; test hardware; and 
general technology to develop nuclear rocket systems with power levels, 
operating times, restart conditions, and specific impulse values suitable for 
advanced space-exploration missions, management of Nuclear Rocket Devel- 
opment Station (NRDS), Jackass Flats, Nevada, for ground static-testing of 
reactors, engines, and, eventually, vehicles associated with nuclear rocket 
development.’ * 





13 AEC, Major Activities in the Atomic Energy Programs, 1966 (Washington, D.C.: 
AEC, 1967), 186; U.S. Congress, House, Committee on Science and Astronautics, Sub- 
committee on Advanced Research and Technology, 1968 NASA Authorization, 
Hearings, Pt. 4, 90th Cong., Ist sess., March 14-22, April 4-20, 1967 (Washington, D.C.: 
GPO, 1967), 958 ff. 

14 Thid, 963; AEC, Major Activities in the Atomic Energy Programs, 1967 
(Washington, D.C.: AEC, 1968), 161 ff.; U.S. Congress, House, Committee on Science 
and Astronautics, Subcommittee on Advanced Research and Technology, 1969 NASA 
Authorization, Hearings, Pt. 4, 90th Cong., 2d sess., Feb. 19-22, 26-29, 1968 
(Washington, D.C.: GPO, 1968), 271 ff. 

15 NASA, Budget Estimates, FY 1969, IV, AO 2-94. 
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Table 6-130. Industrial Real Property: SNPO-Cleveland 


(as of June 30: in thousands) 
i a a SSS SS 
Air Force Industrial Plant #4 
ort Worth, Texas 1967 1968 
ae eR erence en a RC ne a ee ee 
Other structures and facilities 
value? $125 S125 
Total real property value SE25 oh 


nC 
4No land or buildings. These figures are Source: NASA, Office of Facilities. 

included in Table 6-131. Data for earlier 

years are not available. 


Table 6-131. Property 
(as of June 30; money amounts in thousands) 
Category” 1965” 1966 1967 1968 
a 
Land in hectares (and acres) 








Owned 0 0 0 0 
Leased 0 0 0 0 
Buildings 
Number owned 2 8 9 9 
Area owned, thousands of sq m 0.5 17.0 17.2 17.2 
(and sq ft) (5) (182) (185) (185) 
Area leased 0 0 0) Q) 
Value 
Land 0 0 0 0 
Buildings $ 71 $14 207 $14 525 $19 680 
Other structures and 
facilities 21 t 809 8 586 § 235 
Real property $ 92 $16 016 $23 111 $24 915 
Capitalized equipment $434 $ 7728 $24 075 $24 408 


a 


4For definition of terms, see introduction to Chapter Two. Source: NASA, Office of Facilities. 
bpata for earlier years are not available. 
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Table 6-134. Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity* 


A ee ee ec 


Program 1962 1963 1964 1965 1966 1967 1968 
Space research and technology 40 91 106 110 110 110 103 
(% of total) (100.0) (94.8) (94.6) (94.0) (94.0) (94.0) (95.4) 
Supporting activities” 0 5 6 7 7 7 5 
(% of total) (0.0) (5.2) (5.4) (6.0) (6.0) (6.0) (4.6) 
Total 40 96 112 117 117 117 108 
4Based on number of actual positions reported in annual Until FY 1963 support positions were reported with the five 
NASA Budget Estimates. FY 1961 actual figure was reported other budget activities. 
in NASA, Budget Estimates, FY 1963; FY 1962 actual figure 
was reported in NASA, Budget Estimates, FY 1964, etc. Source: NASA, Budget Estimates, FY 1963-FY 1969; 
DEFY 1963 and later figures include tracking and data NASA, Budget Operations Division. 


acquisition, technology utilization, and general support positions. 


Table 6-135. Funding by Fiscal Year 
(program plan as of May 31, 1968, in millions) 


I 


Appropriation Title 1962 1963 1964 1965 1966 1967 1968 Total 
Research and development $19.30 $53.20 $60.30 $45.80 $50.10 $47.80 $42.00 $318.50 
Construction of facilities" | 8.48 11.53 4.22 0 0 0 0 24.23 
Administrative operations 0.28 0.97 1.50 1.68 1.84 2.01 2.07 10.35 
Total $28.06 $65.70 $66.02 $47.48 $51.94 $49.81 $44.07 $353.08 
aN uclear Rocket Development Station; does not include facilities Source: NASA, Office of Programming, Budget Operations Division, 
planning and design. History of Budget Plans, Actual Obligations, and Actual 
bFY 1962 appropriation was for salaries and expenses; FY 1963 Expenditures for Fiscal Years 1959 through 1963 (Washing- 
appropriation was for research, development, and operation. ton, D.C.: NASA, February 1965); NASA, Budget Opera- 


tions Division, “Status of Approved Programs,” FY 1959- 
FY 1968, May 1968. 
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initiated an extensive program to determine drag characteristics with simple 
models. In May 1946 an aerodynamic control program began, using RM-5 
models, and a program studying drag of supersonic bodies was conducted in 
1947 under the RM-6 and RM-10 projects.’ 

Auxiliary Flight Research Station became a division of the Langley 
Research Department June 10, 1946, and was redesignated Pilotless Aircraft 
Research Division (PARD).® With the formal organization of PARD August 
11, the Wallops facility was placed under its operations section and named 
Pilotless Aircraft Research Station (PARS); its employees called the station 
“‘Wallops.”’® 

On April 25, 1947, a program of testing complete airplane configurations 
with the rocket-propelled model technique was initiated with launch of an 
AAF XF-91 model. Later configurations tested included practically all 
specific Air Force and Navy airplanes under development. Between April and 
August 1947 flight tests of the Deacon proved it to be a high-performance 
rocket motor, and it became the major rocket used in Wallops launchings. By 
early 1949 the Wallops Preflight Jet Wind Tunnel was in use for development 
of ramjet engines.’ ° 

A conflict with the Naval Aviation Ordnance Test Station (NAOTS) over 
interference with NACA activities on Wallops was resolved March 11, 1949, 
by an agreement establishing the NACA’s primary interest in the area. This 
agreement made it possible for the NACA to request authority of the Bureau 
of the Budget for purchase of the island; previous requests had been turned 
down because of the Navy’s intention to purchase the property, The request 
became part of the FY 1950 NACA appropriation bill, approved August 24, 
1949. The Government took legal possession of the island November 7, and 
on December 4, 1949, the Attorney General officially notified the NACA of 
this action." ? 

In the summer of 1952, the NACA began moving formally toward space 





?Shortal, “History of Wallops,” 55-56, 60-66, 69-71, 97-98, 101-103. 
8 Ibid., 49; Memorandum, Floyd L. Thompson, Acting Chief of Research Dept., 


LMAL, July 10, 1946. Shortal notes that all guided missiles were then called “nilotless | 


aircraft” by the Navy Bureau of Aeronautics and the Army Air Forces. 
° Memorandum, Robert R. Gilruth, Chief, PARD, Aug. 15, 1946; Shortal, “History 
of Wallops,” 50. 
10Emme, Aeronautics and Astronautics, 1915-1960, 56; Shortal, “History of 
Wallops,” 89-92, 100, 136-140, 164. 
111.S. Public Law 81-266, 63 Stat. 646, Aug. 24, 1949; Shortal, “History of 
Wallops,” 118, 131. 


research. At a Wallops Island meeting in June, the NACA Committee on 
Aerodynamics approved a resolution that the NACA should intensify research 
on flight at 20- to 80-kilometer (12- to 50-mile) altitudes and speeds at mach 
4 through mach 10 and “devote a modest effort to problems associated with 
unmanned and manned flight at altitudes from 50 miles [80 kilometers] to 
infinity” and speeds from mach 10 to earth escape velocity. This resolution 
was approved with slight revisions by the NACA Executive Committee July 
14, 1952, and the laboratories were directed to begin studies on problems of 
space flight. Langley authorized research on a suitable manned vehicle.' ? 

The same summer, the blunt-body concept had been developed at Ames 
Aeronautical Laboratory, and during the next few years the Pilotless Aircraft 
Research Division worked on multistage, solid-propellant rockets for studying 
heat transfer on variations of the blunt heatshield configuration. At Wallops 
August 20, 1953, PARD launched the first successful hypersonic research 
vehicle for heat transfer studies; it consisted of a cluster of three Deacons as 
first stage and an HPAG rocket second stage. The first launch of a three-stage 
rocket vehicle was performed at Wallops April 29, 1954, and on August 24, 
1956, PARD launched the world’s first five-stage solid-fuel rocket to a speed 
exceeding mach 15.*? 

The announcement that NASA would absorb the NACA as of October 1, 
1958, stated that no change of name was contemplated for the Pilotless 
Aircraft Research Station.'* Although the station had appeared as Pilotless 
Aircraft Research Station on a preliminary organization chart dated August 
11, 1958, it was already entered as Wallops Station on the chart dated August 
23, 1958, and all subsequent charts. On these early charts Wallops Station 
was under the proposed Space Flight Research Center; it first appeared as 
an independent installation on the chart dated May 1, 1959." ® 





12Minutes, NACA Committee on Aerodynamics, June 24, 1952, 19-21; NACA 
Executive Committee Minutes, July 14, 1952; Swenson, Grimwood, and Alexander, This 
New Ocean, 56-57. 

13 SWenson, Grimwood, and Alexander, This New Ocean, 65; Emme, Aeronautics and 
Astronautics, 1915-1960, 72, 74, 82. 

14N ACA Release, Sept. 26, 1958 (NASA Release No. 1). 

15 Rosholt, Administrative History of NASA, 48, 81, Fig. 3-1, and Append. B. The 
facility appeared as Pilotless Aircraft Research Station in NASA, First Semiannual 
Report (Washington, D.C.: GPO, 1959), 40, but the renaming was announced in NASA, 
Second Semiannual Report (Washington, D.C.: GPO, 1960), 94. Effective July 1, 1959, 
the official address was changed to NASA Wallops Station; see Memorandum, Joseph E. 
Robbins to distribution, June 22, 1959. NASA General Management Instruction 2-2-12, 
Sept. 17, 1959, established the functions of Wallops Station. 
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NASA HISTORICAL DATA BOOK 


Table 6-138. Technical Facilities: Launch 
(with costs in thousands) 


Da a a SS SSS SSS SS 


Year Init. Accum. 
Facility Name Built Cost Cost Capability 
Launch Area No. 2 1950 $ 213 $ 243 Hasp, Arcas, Universal, Nike-Ajax, Tubular, and I-beam 
launchers 
Launch Area No. 4 1959 112 217 Nike-Ajax rail launcher and tubular launcher 
Launch Area No. 1 1960 614 805 Aerobee launch tower; rocket and payload checkout 
Launch Area No. 5 1960 163 210 Tubular launcher 
Blockhouse No. 3 1960 784 788 Electrical ground support for Launch Areas 3, 4, and 5 
Launch Area No. 3 1961 1135 1135 Scout assembly and launch 
Sounding Rocket Facilities 1963 a 113 Sounding rocket launching, tracking, and data acquisition” 
(Mobile) 
Mobile Range Facility 1964 2500. . 3500 Instrumentation vans and semitrailers for launch of Nike- 
Cajun and Nike-Apache vehicles anywhere in the world 
NASA Launch Facility 1965 345 345 Meteorological rocket grenade experiments with Nike-Cajun 
(Point Barrow, Alaska)° vehicles 
Sen SEI a Name ec CSTE 
“Surplus. Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 9. 


bOn loan to India, Pakistan, Argentina, Brazil, and Spain. 
CBuildings and grounds maintained by Arctic Research Laboratory of 
Univ. of Alaska. 
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NASA HISTORICAL DATA BOOK 


Table 6-140. Technical Facilities: Telemetry 
(with costs in thousands) 
a A OOOO eee 


Year Init. Accum. 

FM/AM Telemetry Facility 1958 $ 50 $ 20 Ground reception, conversion, and recording of FM/AM 
telemetry signals 

High and Medium Gain Telemetry 1961 500 700 Data acquisition in the 215 to 260 mc range 

Facility 

FM/FM Telemetry Facility 1961 400 1000 Reception, detection, demodulation, and display and 
recording of FM/FM telemetry data 

X-Band Telemetry System* 1962 150 200 Tracking and reception of X-band telemetry, primarily for 
spacecraft reentry experiments 

Digital Telemetry Facility 1967 800 = Input of PCM, PAM/PDM, and analog telemetry data 

Advanced Data Acquisition System 1967 1810 = Reception of telemetry RF signals in the 220-260 mc-band, 
L-band, S-band, and X-band 

High Power Telemetry Command 1967 135 ? 


- Commands for vehicles and satellites in the 147-157 mc band 
System 


een 
Aat Wallops Island, Coquina Beach, N.C., and Bermuda Tracking Station. Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, Sect. 9 
ba uthorized. 
CUnder construction. 
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NASA HISTORICAL DATA BOOK 


Table 6-142. Industrial Real Property 
(as of June 30; money amounts in thousands)* 
en 





Fort Churchill, Manitoba, Canada 1967 1968 
soe" degen ee ee Se 
Land 0 0 
Buildings 
Number 68 68 
Area, thousands of sq m 8 402.5 8 402.5 
(and sq ft) (90 443) (90 443) 
Value 
Land 0 0 
Buildings $2558 $2557 
Other structures and facilities 270° 271 
Total real property $2828 $2828 
*These figures are included in Table 6-143; Source: NASA, Office of Facilities. 


data for earlier years are not available. 
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NASA HISTORICAL DATA BOOK 


Table 6-144. Value of Real Property Components as Percentage of Total 
(as of June 30; total real property value in thousands) 


Component 1963° 1964 1965 1966 1967 1968 
a 
Land 1.9 1.4 1.1 1.0 1.0 1.0 
Buildings 43.2 47.9 44.4 40.0 39.2 37.0 
Other structures and facilities §4.9 50.7 54.5 59.0 59.8 62.0 
100.0 100.0 100.0 100.0 100.0 100.0 
V 
Total Wallops real property value $31 026 $42 978 $50 749 $55 655 $59 129 $63 927 


ew 


4Data for earlier years are not available. Source: Derived from Tables 2-10 through 2-13 in Chapter Two. 
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Table 6-146. Distribution of Permanent Personnel Positions by Fiscal Year and Budget Activity* 





Program 1959° 1960° 1961 1962 1963 1964 1965 1966 1967 1968 
Manned space flight 36 0 0 0 0 0 0 0 
(% of total) (0.0) (10.0) (11.8) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 
Space applications 3 60 14 19 6 5 5 11 
(% of total) (2.0) (5.0) (1.0) (14.7) (3.1) (3.7) (1.2) (0.9) (0.9) (2.2) 
Unmanned investigations in space 153 145 48 60 74 81 81 67 
(% of total) (3.0) (10.0) (50.2) (35.6) (10.7) (11.6) (14.3) (15.6) (15.6) (13.6) 
Space research and technology 0 93 41 55 51 34 34 39 
(% of total) (10.0) (20.0) (0.0) (22.9) (9.2) (10.7) (9.8) (6.6) (6.6) (7.9) 
Aircraft technology 113 0 13 17 15 20 20 8 
(% of total) (75.0) (45.0) (37.0) (0.0) (2.9) (3.3) (2.9) (3.9) (3.9) (1.6) 
Supporting activities? 0 109 331 365 372 378 378 369 
(% of total) (10.0) (10.0) (0.0) (26.8) (74.1) (70.7) (71.8) (73.0) (73.0) (74.7) 
Total 305 407 447 516 518 518 518 494 
4Based on number of actual positions reported in annual NASA Budget dey 1963 and later figures include tracking and data acquisition, technology 
Estimates. FY 1961 actual figure was reported in NASA, Budget Estimates, utilization, and general support positions. Until FY 1963 support positions were 
FY 1963; FY 1962 actual figure was reported, in NASA, Budget Estimates, reported with the five other budget activities. FY 1962 figure represents only 
FY 1964, etc. tracking and data acquisition. 
bactual positions data are not available for FY 1959 and FY 1960. 
Percentages in these two columns are based on distribution used by NASA Sources: NASA, Budget Estimates, FY 1963-FY 1969; NASA, Budget Operations 
Office of Programming, Budget Operations Division, in preparing History of Division. 


Budget Plans, Actual Obligations, and Actual Expenditures for Fiscal Years 
1959 Through 1963 (Washington, D.C.: NASA 1965), Sect. 8. 
CFY 1961 figure represents “aircraft and missile technology.” 


Table 6-147. Funding by Fiscal Year 
(program planas of May 31, 1968, in millions) 


I 


Appropriation Title 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 Total 





Research and development - $1.00 $2.60 $ 0.60 $ 2.70 $ 4.30 $ 6.20 $ 7.50 $ 6.50 $ 7.20 $ 38.60 
Construction of facilities* $16.14 0 2.03 11.32 4.16 0.51 1.70 1.05 0.21 0.74 37.86 
Administrative operations? 1.36 2.65 4.99 7.14 8.90 8.78 11.13 9.35 9.74 8.86 72.90 
Total $17.50 $3.65 $9.62 $19.06 $15.76 $13.59 $19.03 $17.90 $16.45 $16.80 $149.36 
a a a ee 
4Does not include facilities planning and design. Source: NASA, Office of Programming, Budget Operations Division, History of Budget 
DEY 1959-1962 appropriations were for salaries and expenses; FY 1963 appropria- Plans, Actual Obligations, and Actual Expenditures for Fiscal Years 1959 
tion was for research, development, and operation. Through 1963 (Washington, D.C.: NASA, February 1965); NASA, Budget 
Operations Division, “Status of Approved Programs,” FY 1959-FY 1968, 
May 1968. 
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NORTH EASTERN OFFICE 

(NEO) 
Location: Cambridge, Middlesex County, Massachusetts. 
Director: Franklyn W. Phillips (Aug. 14, 1962-Sept. 1, 1964). 
History 


On July 3, 1962, NASA announced that it would establish an office to 
serve as technical and administrative liaison with contractors, research 
institutions, and other Government agencies in the Northeast area of the 
United States. The NASA North Eastern Office was established August 14, 
1962, and along with liaison functions, it was assigned responsibility for 
providing technical, scientific, and administrative support as requested by 
other NASA components in the execution of their operations in the 
Northeast.’ 

With the establishment of the Electronics Research Center September 1, 
1964, the Director of the North Eastern Office was appointed Assistant 
Director for Administration of Electronics Research Center. Personnel of the 
NASA North Eastern Office, with personnel from the Electronics Research 
Task Group, NASA Headquarters Office of Advanced Research and Tech- 
nology, formed the initial complement of the new Center.? 

The North Eastern Office was formally disestablished September 1, 1965.° 





1NASA Circular 250 (Ref. 2-2-17), Aug. 14, 1962; NASA Releases 62-155, 62-175. 
The Data Book section on history of the North Eastern Office was prepared by Patricia 
Shea, Electronics Research Center. 

2NASA Circular 320 (Ref. 2-2-17), Sept. 1, 1964; NASA Releases 64-218, 
64-219. | 

3 NASA Notice 1148, Sept. 1, 1965. 


PACIFIC LAUNCH OPERATIONS OFFICE — 
(PLOO) 

Location: Lompoc, Santa Barbara County, California. 

William H. Evans (May 21, 1962-Oct. 1, 1965). 

Cdr. Simon J. Burttschell (USN) (Acting Director, March 7, 
1962-May 21, 1962; Chief, NASA Test Support Office, 
Naval Missile Facility, Point Arguello, Feb. 28, 1961-May 
21, 1962; Director, NASA Test Support Office, PMR, Point 
Mugu, Nov. 17, 1960-Feb. 28, 1961). 


Director: 


History 


Early launch operations on the California coast centered on two 
geographical locations—Point Mugu, near Oxnard, California, and Point 
Arguello, near Lompoc, about 200 kilometers (125 miles) north. In January 
1946 the first missile was launched at the Point Mugu Naval Air Facility, and 
on October 1, 1946, the Naval Air Missile Test Center (NAMTC) was 
established at Point Mugu to provide an instrumented range for testing 
air-launched and small surface-launched missiles.’ 

The Department of Defense announced January 29, 1958, plans to 
establish the Pacific Missile Range (PMR) with headquarters at the Naval 
Missile Center (formerly NAMTC), Point Mugu, and PMR was officially 
established on June 16, 1958, under Navy management to provide range 
support for Department of Defense and other Government space programs. 
The Naval Missile Facility, Point Arguello, was set up April 15, 1958, as the 
ballistic missile testing portion. of PMR, and the first missile—a Nike-Asp— 
was launched there July 29, 1959.? 

Point Arguello was on the 7689-hectare (19 000-acre) southern portion of 
4 34 803-hectare (86 000-acre) tract that had been Camp Cooke, an Army 
base opened by the Department of War October 5, 1941, closed early in 
1946, reopened August 3, 1950, for training of the 40th Infantry Division 
and other units for Korea, and then closed again February 1, 1953. The 





1Emme, Aeronautics and Astronautics, 1915-1960, 53, 55. The Data Book section 
on history of PLOO was prepared from information provided by Simon J. Burttschell 
and William H. Evans of Pacific Launch Operations Center, with additional material 
provided by Roll D. Ginter, NASA Special Programs Office Director. 

2Emme, Aeronautics and Astronautics, 1915-1960, 99, 11. 
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launched 11 satellites for NASA from this facility, which was later designated 
Western Test Range Launch Complex 5 (SLC-5). These launches included 
seven Explorer-class satellites and the international satellites FR 1A, Ariel 3, 
ESRO 2B (IRIS), and Aurorae. Launch vehicles for these missions were under 
the technical direction of a Langley Research Center Mission Support Office. 

NASA acquired a USAF Thor-Agena launch pad (SLC-2E) in late 1961. 
This pad was modified in 1966 to accommodate the NASA Delta vehicle. The 
NASA satellites launched from this facility by mid-1968 were Alouette 1 and 
2; Echo 2; Nimbus 1 and 2; OGO 2 and 4; Pageos 1; GEOS 2; ESSA 3, 4, 5, 
and 6; and Explorer 34 (IMP-F) and 38 (RAE-A). 

On March 7, 1962, the Launch Operations Directorate was reorganized, 
with Marshall Space Flight Center retaining one segment designated the 
“Launch Vehicle Operations Division.” The other two segments became 
independent NASA field installations; the Cape Canaveral facility was 
designated NASA Launch Operations Center (LOC), and the NASA Test 
Support Office at Point Arguello was redesignated Pacific Launch Operations 
Office (PLOO). The Director of Pacific Launch Operations Office reported to 
the Director of NASA Headquarters Office of Space Sciences, and was 
responsible for representing NASA in its relations with the Pacific Missile 
Range, negotiating and coordinating use of range services and facilities, 
providing administrative logistic and technical support for NASA programs 
and projects at PMR, coordinating requirements of other field installations at 
PMR, and executing various support functions.’ ° 

Major changes in U.S. range command initiated in 1963 affected NASA’s 
relations with the West Coast ranges. In November 1963 Secretary of Defense 
Robert S. McNamara directed consolidation of Department of Defense ICBM 
and satellite test range facilities under one authority in the US. Air Force. 
The directive included transfer of Naval Missile Facility, Point Arguello, to 
Vandenberg AFB; assignment to the Air Force of responsibility for on-orbit 
control of spacecraft, except for Navy navigation satellites and military 
communications satellites; transfer from the U.S. Navy to the U.S. Army of 
the antimissile test support facilities at Kwajalein Atoll; and transfer from the 
Navy to the Air Force of Pacific space tracking stations." ’ 

In compliance with this order, on January 2, 1964, the Air Force Systems 





1°0N ASA Circular No. 208, March 7, 1962; NASA Release 62-53; NASA General 
Management Instruction 2-2-15, Nov. 26, 1962. 
1!DOD Release 1494-63. 


Command (AFSC)—which had replaced the Air Research and Development 
Command April 1, 1961—established the National Range Division (NRD) 
Provisional Headquarters at Patrick AFB (Florida). At the same time the Air 
Force Space Test Center, Provisional, was established at Vandenberg AFB.'? 
On May 4, Air Force Systems Command organized the National Range 
Division as the central command for all Department of Defense range 
facilities, with headquarters at Andrews AFB (Maryland). Headquarters of Air 
Force Missile Test Center (AFMTC) became Headquarters of Air Force 
Eastern Test Range (AFETR), and Air Force Space Test Center, Provisional, 
at Vandenberg was redesignated Air Force Western Test Range (AFWTR).'° 

The Eastern and Western Test Ranges were established May 15, 1964, with 
the understanding that Air Force Western Test Range would gradually assume 
responsibilities of the Pacific Missile Range for providing range support. 
Although the transition was scheduled for completion by July 1, 1965, Naval 
Missile Facility, Point Arguello, became part of Vandenberg July 1, 1964, and 
by February 1, 1965, the complete transfer was accomplished. PMR 
continued to operate as a national range under Navy management, but 
consisted of the Sea Test Range off Point Mugu with stations at San Nicolas 
and San Clemente Islands, missile impact location stations (MILS) at Wake 
and Midway Islands, tracking stations at the Barking Sands missile tracking 
facility on Kauai, Hawaii, and a facility on Johnston Island." * 

After a White House announcement, NASA Launch Operations Center was 
renamed John F. Kennedy Space Center (KSC) one week after the 
assassination of the late President.1* On October 1, 1965, NASA consoli- 
dated under KSC its unmanned launch activities at the Eastern and Western 
Test Ranges, and both Goddard Space Flight Center’s Launch Operations 
Division and the 22-member Pacific Launch Operations Office were placed 
under KSC.'* John F. Kennedy Space Center, NASA, established and 


maintained a Western Test Range Operations Division at the California launch 
base. 





12 AFSC Release 41-5-1. 

13 AFSC Release 45-R-5S0. 

14AFSC Release 45-R-61; NASA Announcement 61-161; Zylstra, Missiles and 
Rockets (Match 8, 1965), 33-34; Miles, Los Angeles Times, July 1, 1964. 

15Executive Order 11129; NASA Announcement 63-283, Dec. 20, 1963; NASA, 
Tenth Semiannual Report (Washington, D.C.: NASA, 1964), 21; Marshall Star, Dec. 11, 
1963, 2. 

16 NASA Release 65-313. 


tvp 


‘OM Ja}deyD UE T-Z Ysnon} Q[-7 SaIqel Wo paaAeq :a0inos 








Leseg SOTE$ sooEes anjea Ajiedold [eal [ej 0], 
0°00T 0'O0T 0°00T 
8°6S pid POL SoljI Povey pue soinjoni)s IIUIO 
Z'OP 9°87 9°67 sdurpring 
0 0 0 pur] 
S96T y96l £961 juguoduro; 





(spursnoy} ul anjea Aysodold [eal [230] ‘QE suns Jo sev) 


DIJO suoieiedg youne’] o1ploeg :[R1OL 
jo adejuaoIag se sjuaUOdWIOD Ajlodoig [Ray jo anfeA “ZS{-9 BqeL 








"OML 
“SOIUPIBA JO DIJO ‘VSVN  :a0In0¢S Jajdey) 0} uoloNpoIUI 3as ‘sul1a} JO UOIIUTJap 104, 
9b7 §$ cro ¢ ct 6S juouidinba pezieydey 
Loses Soles COOLS Ajtodoid Jeay 
UULC LIZZ LIIZ SOI} PO} pue SaINjJoNIys 19YIO 
LeSI$ 888 $ 888 $ ssulping 
0 0 0 puey 
onjeA 
0 0 0 pasegl ealy 
(EL) (8p) (8p) : (33 bs pur) 
8°9 8 ae | w bs jo spuesnoy} ‘poumo vary 
vi It 1] poumo Jaquiny 
ssulpling 
0 0 0 pasta] 
0 0 0 poumo 


(saloe puv) saieyooy UE purT 





S961 7961 £961 pAi0dai2) 








(spuesnoy) ul s}JuNOWe AgUOUI ‘Og ouns JO sv) 
dd1jJO sucijeladg youne’y] ayloeg :Ayadolg “1S]-9 IqGeL 


SHILIALLOV OTHE) WAWUO- ‘SNOILVTIVISNI VSVN 


NASA HISTORICAL DATA BOOK 


Table 6-153. Personnel: Pacific Launch Operations Office 


O_o 








4 1962 1963 1964 1965 
Employee Category 12/31 6/30. ‘12/31 6/30 12/31 6/30 
| 
Requested for FY ending 22 19 
Total paid employees 14 17 19 22 21 21 
Permanent 12 13 16 17 18 17 
Temporary 2 4 3 5 3 | 4 
Code group (permanent 
only) 
200 0 0 0 0 0 0 
700 5 5 5 5 6 6 
900 0 0 0 0 0 0 
Subtotal 5 5 5 5 6 6 
600 3 4 5 4 4 5 
500 3 3 4 6 6 4 
300 l I 2 2 2 2 
100 0 0 0 0 0 0 
Subtotal 7 8 11 12 12 It 
Excepted:.on duty 0 0 0 0 0 0 
Accessions: permanent 3 1 1 Z 1 l 
Accessions: temporary 2 5 8 8 4 4 
Military detailees 0 0 0 0 0 0 


I 


4For key to Code group numbers and definition of terms, Source: NASA, Personnel Division. 
see introduction to Chapter Three. 
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446 ' NASA HISTORICAL DATA BOOK 


WESTERN OPERATIONS OFFICE 
(WOO) 


See Western Support Office (WSO). 


WESTERN SUPPORT OFFICE 
(WSO) 
Location: Santa Monica, Los Angeles County, California. 


Director: Robert W. Kamm (Sept. 1, 1959-March 1, 1968). 
Edwin P. Hartman (Director, NASA Western Coordination 
Office (WCO), Oct. 1, 1958-Sept. 1, 1959; Director, NACA 


WCO, 1939-Oct. 1, 1958). 


Deputy Director: 
E. M. James, Jr. (April 9, 1967-March 1, 1968). 
D. R. Mulholland (June 24, 1969-Sept. 1, 1966). 


History 


In 1939 the NACA established a Western Coordination Office (WCO) in 
Los Angeles to maintain liaison with the aircraft industry concentrated in the 
area. Up to 1957, the office had only two employees, and only six in 1959, 
when a NASA management study recommended a substantial expansion of 
the installation to meet the increasing workload brought by contracts with 
the California aerospace industry.’ 

On August 5, 1959, NASA announced that the Office had been 
reorganized and redesignated Western Operations Office (WOO).? In addition 





!Rosholt, Administrative History of NASA, 95. The Data Book section on history 
of the Western Support Office was prepared from information provided by Stanley A. 
Miller, NASA Pasadena Office. 

2NASA Release 59-206. 


to providing liaison with industry, scientific institutions, and universities in 
the West, the Office was made responsible for administrative and management 
support of NASA activities west of Denver, Colorado. In its contract 
administration function, the Western Operations Office dealt with some of 
NASA’s largest contractors, including California Institute of Technology for 
operation of the Jet Propulsion Laboratory; Rocketdyne Division of North 
American Aviation, Inc., for the F-1, J-2, and H-1 engines; North American 
Inc., for the Saturn V second stage and the Apollo spacecraft, and Douglas 
Aircraft Co. for the Saturn V third stage. The Western Operations Office also 
participated in development of Delta, Centaur, Atlas-Agena, and Thor-Agena 
launch vehicles, while furnishing legal and patent counsel, security checks, 
audits, accounting, disbursement, budgeting, and public information services 
for NASA field activities in the West.’ 

Following the 1961 decision to attempt a lunar landing in the 1960s, the 
growing NASA program, as implemented through large contracts with the 
West Coast aerospace industry, was reflected in the expansion of the Western 
Operations Office; it grew more than 350 percent between the beginning of 
1962 and mid-1963.4 On May 11, 1962, NASA announced establishment of 
the NASA Office-Downey (NASA-O-Downey) as a new element of the 
Western Operations Office to expedite effective direction of the major 
development contracts at North American Aviation, Inc., Space and 
Information Systems Division plant at Downey, California.° 

On June 15, 1966, as major development projects neared completion and 
flight tests began, the Western Operations Office was disestablished as a 
NASA field installation. Its functions were realigned in two component field 
activities reporting to the NASA Headquarters Office of Industry Affairs—the 
NASA Office-Downey and the Western Support Office (WSO), established by 
the June 15 directive. 

The Western Support Office was required to provide intermittent technical 
and safety engineering support to NASA project and program managers, 
furnish administrative support to NASA-O-Downey, as well as to NASA 
Resident Office-JPL (redesignated NASA Pasadena Office August 17, 1966), 
Western Test Range Operations Division of Kennedy Space Center, and Space 





3NASA, Third Semiannual Report (Washington, D.C.: GPO, 1960), 124; MSC, 
Space News Roundup, Feb. 6, 1963, 5. 

4 Rosholt, Administrative History of NASA, 243. 

> NASA Release 62-115. 


ce i 








‘OLE ‘9T oune ‘sIoyrenbpeay] WSVN “LOGET] woronisuy 
‘Youelg suejg pue siskyeuy Iamoduep ‘soysny “Ay ‘{ YUM uUOT}esIaAuOD 9U0Ud , Jenuep juswoseureW WSVN ‘9961 ‘6E Alne ‘67 ‘ON ‘uiayng djyaam “PH VSVN, 
‘C6CT-L9 SeIPIY VSVNe 

















‘SanTTO®] JO 994jJO “VSVN :901N0g "8961 Ad Ul 10]U9D 1Y3I],J soedg preppoy Aq pazsoday, 
8961 Ad Ul Jo}UED JeID9DedS pouuR, Aq porioday, 
"SYOOd WSVN UO poised JOU ST ONTRA S}I ‘IaAQMOPT ‘osn “OTQUPILAR JOU Ie sIVOA IayyIeS IO] LYep £1 CF [-9 BIQUL Ul pepnypour oie san3Iy / 96 
VSVN Joj urewop or[qnd ay) Wor; pur] siy} MOIPYIIM $QgO¢E JOPIO pur] ANd p SOUL 896T “T YORP Jo}je siajuad Jay}0 Japun peoryd sem AjJodoid OSMyp 
—-—_—_——— eee 
ZIP ZE$ SPs 88$ | 6L7 TES Ajiadold eal [elIsnpul [ejOL 
970 S Sts 0 186 ¢ SOIPPIOVJ pUL saInjonys I9yIO 
69L C7 0 88 189 €2 ssutpring 
LI9E $ po 0 LI9E $ puey 
on[eA 
( 778 LEL 1) ( 7S€Z) ( OLP SEL T) (3903 orenbs pue) 
68bhr I9I 0 S81TC POET IOI sIdjowl aienbs ‘vary 
$8 0 € 78 JaquinN 
ssuIpTing 
(6'¢S67) ( 6827) (6°S9T) (soIoe pur) 
6S6Il L°8ctl 0 C LY s31ej990y Ul purT 
——-_--__—_—_—_———————— eee 
L961 | L961 L961 
fo, "XOW "N ‘oduey aisstW spues sity, SHED ‘ydeag Opuopay "JmeD ‘AouMOG-juR [elysnpuy VWSVN A1033}&-) 
(A pZt-L SVN }0RIUOD) (4 €77-L SVN eIUOD) (4 06-2 SVN HENUOD) 
4 AlU] 9181S OOTXaW MAN s4deag Opucpey-MUL g/di0D [PEM yIOY uUvooury YON 


S58 i a 


p(spuesnoy) Ul sjuNOUe AsUOUW ‘Og auNe Jo se) 
SdYJO Woddng ulsjsayy :A}Jodolg [vay yerysnpuy “9S [-9 9[qQe], 


“8961 ‘TE Yosep Jo se aanoayya » SueIZ01d UOTeULIOJUT OI[Qnd puke uOTezIIN AZO[OUYDI} WSWN 
SEM UOISIIP BYE ,°9S0]9 pnomM adjJQ Woddng usajsaqy oy) ‘suoNonpal ay} poyioddns pue ‘sjuawasingsip ule}199 palpury ‘sadtasas AjLINdes pure [eSoq 
1939PNQ B96I AA JO asnedaq ‘3eY} ‘7 96] ‘QZ JaqUIDZAON paouNoUUe VSVN Papraoid ose ad14jQ Woddng usajsayy OY, “PPPAIN-991JJQ UOIstndolg IeapPNN 


Lp SALLIAILOV OT4L YWAWYOS ‘SNOILVTIVISNI VWSYN 


NASA HISTORICAL DATA BOOK 


Table 6-157. Property: Western Support Office 
(as of June 30; money amounts in thousands)# 


I 


Category 


lee 


Land in hectares (and acres) 


1963 


1964 1965 





1966 





1967 





Owned NA NA 67.1 1195.9 1195.9 
(165.9) (2954.9)° (2954.9) 
Leased NA 611.5 657.6 659.3 
(1511) (1625) (1629) 0 
Buildings 
Number owned NA NA 280 83 85 
Area owned, thousands of sq m NA NA 165.7 162.2 161.5 
(and sq ft) (1784) (1746) (1738) 
Area leased, thousands of sq m 3.2 3.1 4.4 4.2 3.4 
(and sq ft) (34) (33) (47) (45) (37) 
Value 
Land NA NA $ 5158 $ 3540 $ 3617 
Buildings NA NA 26 077 25 845 23 769 
Other structures and facilities NA NA 5 055 5 006 5 026 
Real property NA NA $36 290 $34 391 $32 412 
Captialized equipment $194 $155 $ 201 $22 465 $22 943 


I 
4AWestern Coordination Office was redesignated Western 
Operations Office, Aug. 5, 1959. Western Operations Office 
was disestablished June 15, 1966, and its functions realigned 
in Western Support Office and NASA Office-Downey. 
Western Support Office was disestablished effective March 1, 
1968. For definition of terms, see introduction to Chapter Two. 
bpata for earlier years are not availabie. 


“Part of antenna test range at White Sands operated by New 
Mexico State University. Reported by Goddard Space Flight 
Center in FY 1968. 

NA = Data not available. 


Source: NASA, Office of Facilities. 
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NASA HISTORICAL DATA BOOK 


Table 6-159. Personnel: Western Support Office* (Continued) 


a ae 








1964 1965 1966 1967 
Employee Category 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 
Requested for FY ending 500 385 401 381 
Total, paid employees 376 370 377 343 294 105 119 103 
Permanent 369 355 352 339 268 97 97 95 
Temporary 7 15 25 4 26 8 20 8 
Code oe (permanent only) 
200 3 3 3 3 0 0 1 1 
700° 50 51 50 49 45 17 14 14 
900 0 0 0 0 0 0 0 0 
Subtotal 53 54 53 52 45 17 15 15 
600 100 94 95 90 55 24 25 27 
500 128 119 117 113 86 55 56 51 
300 88 88 87 84 81 0 0 1 
100 0 0 0 0 1 1 1 1 
Subtotal 316 301 299 287 223 80 82 80 
Excepted: on duty 3 3 4 4 3 l 1 1 
Accessions: permanent 69 21 10 13 34 6 6 NA 
Accessions: temporary 9 17 17 13 26 5 18 NA 
Military detailees 0 0 0 0 0 0 0 0 


ir Ao ee 


aN ASA Western Coordination Office was redesignated search scientists.” Beginning June 30, 1961, the data re- 
Western Operations Office Aug. 5, 1959. Personnel figures flect conversion of these personnel members to the 700 
for 1958-1959 were included in Flight Research Center re- Code group (aerospace technologists). 
ports. Western Operations Office was disestablished June 15, dBefore Dec. 31, 1960, the data reflect inclusion of 
1966, and its functions were realigned in the NASA Office- Code group 600 personnel in the 500 Code group. 
Downey and the Western Support Office (W SO) established 
effective June 15, 1966. WSO was disestablished effective NA = Data not available. 
March 1, 1968. 
bgeginning June 30, 1961, the data reflect conversion of Source: NASA, Personnel Division. Data through Dec. 31, 


some professionals from the 200 Code group (engineers) to 
the 700 Code group (aerospace technologists). For key to Report; data after Dec. 31, 1966, from Personnel 
Code group numbers and definition of terms, see Chapter Management Information System and the NASA 
Three. Supplement to SF 113-A, “Monthly Report of 
 CData before June 30, 1961, are for “aeronautical re- Federal Civilian Employment Short Form.” 


1966, from NASA Quarterly Personnel Statistical 
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Table 6-161. Funding By Fiscal Year: Western Support Office 
(program plan as of May 31, 1968, in millions) 


a 
Appropriation Title 1960 1961 1962 1963 1964 1965 1966 1967 1968 Total 





Research and development® $0.40 $72.70 $149.30 $216.40 $46.40 $15.70 $18.20 $13.00 $2.20 $534.30 
Administrative operations? 0.47 5.72 1.38 3.45 4.40 5.04 4.90 3.17 1.25 29.78 
Total $0.87 $78.42 $150.68 $219.85 $50.80 $20.74 $23.10 $16.17 $3.45 $564.08 
I 
4FY 1961-1963 includes contract with Jet Propulsion Laboratory. Source: NASA, Office of Programming, Budget Operations Division, 
bFY 1960-1962 appropriations were for salaries and expenses; History of Budget Plans, Actual Obligations, and Actual Ex- 


FY 1963 appropriation was for research, development, and operation. penditures for Fiscal Years 1959 Through 1963 (Washington, 
D.C.: NASA, February 1965); NASA, Budget Operations Divi- 


sion, “Status of Approved Programs,” FY 1959-FY 1968, May 
1968. 


Table 6-162. Total Procurement Activity by Fiscal Year: Western Support Office* 
(money amounts in millions) 


NN ee eee — cc — a> 


1960 1961 1962 1963 1964 1965 Total 

a ee i SS 
Net value of contract awards | -$.9> $130.6 $266.7 $412.3 $329.1 $346.5 $1484.3 
Percentage of NASA total 17% 17% 13% 7% . 1% 9.5% 


a 
“Figures include Jet Propulsion Laboratory. 


bIncludes 109 debit items totaling $6.9 million and 1 credit item 
(JPL contract) totaling $7.8 million. 


Source: NASA, Procurement and Supply Division, NASA Procurement: 
October 1, 1958 to June 30, 1960 (Washington, D.C.: NASA, 
September 1960); NASA, Annual Procurement Report, Fiscal 
Years 1961-1968 (Washington, D.C.: NASA, 1962-1968). 
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services.> Army Ordnance awarded Caltech a contract June 22, 1944, to 
design and develop long-range missiles and suitable launching equipment; a 
few months later—on November 1, 1944—the GALCIT Rocket Research 
Project was reorganized and renamed the Jet Propulsion Laboratory (JPL), 
GALCIT. At that time the word “rocket” was still in such bad repute, even in 
academic circles, that Caltech decided against employing that term: “It is for 
this reason that the Laboratory at Caltech is called the Jet Propulsion 
Laboratory rather than the Rocket Propulsion Laboratory.”* 

Under the new mandate JPL designed and developed the liquid-propellant 
WAC Corporal sounding rocket,’ the Corporal tactical missile (first U.S. large 
liquid-fuel rocket), and the solid-propellant Loki antiaircraft rocket and 
Sergeant missile system during the late 1940s and 1950s. The Laboratory also 
pioneered in the development of FM-FM radio telemetry and various radio 
and inertial guidance systems for Army Ordnance which were used in the 
Corporal and Sergeant missiles and refined for use in the Jupiter IRBM. 

In 1954-55 JPL collaborated with the Army Ballistic Missile Agency in a 
proposal to construct and launch an artificial earth satellite. The satellite 
proposal was submitted to the Department of Defense in 1955 and, when the 
Army was authorized in November 1957 to launch this vehicle, JPL provided 
the solid-propellant upper stages and the satellite instrumentation. This first 
American satellite, Explorer 1, was successfully launched January 31, 1958.* 
Several months later—December 3, 1958—all contract functions and the 
Government-owned facilities of JPL were transferred from the Army to the 
newly created National Aeronautics and Space Administration for the 
support of NASA’s space mission.? For the second time California Institute 
of Technology-Jet Propulsion Laboratory redirected its research and develop- 
ment efforts, this time from missile systems to lunar and planetary 
exploration. The first joint NASA, JPL, and Army Ordnance Missile 





5Theodore von Kdérmdin, Memorandum on the Possibility of Long-Range Rocket 
Projectile, and H. S. Tsien and F. J. Malina, A Review and Preliminary Analysis of 
Long-Range Rocket Projectiles, Memo JPL-1 (Nov. 20, 1943). 

6B, J. Malina, The Jet Propulsion Laboratory, GALCIT, Memo JPL-3, June 25, 
1945, 10; F. L. Wattendorf and F. J. Malina, “Theodore von Karman, 1881-1963,” 
Astronautica Acta, X (1964), 85. 

7A WAC Corporal mounted on a V-2 first stage (Bumper-WAC) was launched to a 
record 392.7-km (244-mi) altitude from White Sands, N. Mex., Feb. 24, 1949. 

®R. Cargill Hall, “Origins and Development of the Vanguard and Explorer Satellite 
Programs,” The Airpower Historian, XI, No. 4 (October 1964), 101-112. 
| ° Executive Order 10793, 23 F.R. 9405, cited in Rosholt, Administrative History of 
NASA, 47. 


Command lunar probes, Pioneer 3 and 4 were launched in December 1958 
and March 1959. 

Under contract with NASA in the 1960s California Institute of Technol- 
ogy-Jet Propulsion Laboratory was assigned responsibility for planning, 
developing, and managing the Ranger (lunar impact), Surveyor (lunar 
softlander), and Mariner and Voyager (planetary probe) projects for the 
NASA Office of Space Science and Applications. In addition, under the 
NASA Office of Tracking and Data Acquisition, JPL developed and operated 
the NASA Deep Space Network (DSN), a worldwide system of facilities 
which track, command, control, and receive data from lunar and planetary 
spacecraft. JPL continued to pursue basic and applied research in support of 
these space programs.’ ° 


Mission 


Jet Propulsion Laboratory, a nonprofit research and development facility 
operated under provisions of Contract NAS 7-100 (previously NASw-6) 
between California Institute of Technology and NASA, was assigned 
responsibility for conducting lunar, planetary, and deep-space unmanned 
scientific missions.'! In carrying out the three basic objectives in this task 
(space flight projects, Deep Space Network, and research and advanced 
development in support of current and proposed space missions), the 
Laboratory maintained a balance in which approximately one half the staff 
was concerned with flight projects and one quarter with each of the 
remaining two objectives.’ ? Other major support functions included: 

(1) Tracking, data acquisition, data reduction and analysis for lunar and 
deep space flights. 

(2) Space science: analysis of information obtained from ground-based 
and space flight observations." * 





1°1J S$. Congress, House, Committee on Science and Astronautics, Subcommittee on 
Manned Space Flight, 1967 NASA Authorization, Hearings, Pt. 2, 89th Cong., 2d sess., 
Feb. 18, 24, March 1-31, 1966 (Washington, D.C.: GPO, 1966), 719. 

11tJ.S. Congress, House, Committee on Appropriations, Independent Offices Appro- 
priations for 1966, Hearings, Pt. 2, 89th Cong., 2d sess., Feb. 1-April 20, 1966 (Washing- 
ton, D.C.: GPO, 1965), 1235. 

12 JP} Interoffice Memorandum 42-67, W. H. Pickering to Distribution, Subject: 
“Review of Aims and Objectives,” Aug. 23, 1967. 

13'S, Congress, House, Committee on Science and Astronautics, Subcommittee on 
NASA Oversight, Project Ranger, House Rpt. 1487, 88th Cong., 2d sess., June 16, 1964 
(Washington, D.C.: GPO, 1964), 10. 
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at JPL in December 1960* and, following establishment of feasibility, design, 
and selection of a contractor, excavation of the Mars site—the fourth 
Goldstone facility—began in October 1963. All structural components for an 
antenna dish with 64-meter (210-foot) diameter were installed by August 





43PL Release, Dec. 26, 1960. 


1965 and on April 29, 1966, the largest fully steerable antenna in the United 
States was officially dedicated.’ With the new dish, telemetry data reception 
resumed from the Mariner 4 spacecraft, which had been launched on a Mars 
flyby trajectory November 28, 1964.° 





5 JPL Lab-Oratory (November 1965), 8-9; NASA Release 66-88. 

6 U.S. Congress, House, Committee on Science and Astronautics, Subcommittee on 
Space Science and Applications, 1968 NASA Authorization, Hearings, Pt. 3, 90th Cong., 
1st sess., March 3-22, April 4-19, 1967 (Washington, D.C.: GPO, 1967), 414. 
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TABLE MOUNTAIN OBSERVATORY 


Location: Table Mountain, Near Wrightwood, California. 

Land: 4.3 hectares (10.5 acres) under letter use permit from the US. 
Department of Agriculture, Forestry Division. 

History 


The Table Mountain site was operated by the Smithsonian Astrophysical 
Observatory from its construction in 1920 until 1962, when Jet Propulsion 
Laboratory purchased existing structures and began a construction and 
rebuilding program.’ Existing structures were two concrete bunkers, used for 


taking spectrograms of the sun and the earth’s atmosphere, and several 
wood-frame buildings. 





'NASA, Technical Facilities Catalog (March 1967 ed.), I, 8-114. The Data Book 


section on history of Table Mountain Observatory was prepared by R. Cargill Hall, Jet 
Propulsion Laboratory. 


Construction of an observatory—for a 40-centimeter (16-inch) reflecting 
telescope—and a darkroom began in May 1962; work was completed and the 
observatory began operations in October of that year. In the following year, 
1963, work began on a high-precision radioastronomy antenna with 5 .5-meter 
(18-foot) diameter, for very short wavelengths. This construction was 
completed and the antenna placed in operation in 1964. | 

A second, larger observatory and requisite darkrooms were built in two 
sections during 1965-1966. Work on the first section—to accommodate a 
61-centimeter (24-inch) reflecting telescope—began in October 1965 and was 
completed in February 1966. Construction of the addition to the observatory 
was completed in December 1966; it housed a spectrometer for studying 
planetary atmospheres. The spectrometer used the 61-centimeter telescope as 


its source of light. An additional large spectrograph was under construction in 
1968. 





2Interview with Ray Newburn, JPL Technical Manager of Table Mountain Observa- 
tory 1962-1967, Jan. 11, 1968. 
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462 NASA HISTORICAL DATA BOOK 


Table 6-164. Technical Facilities: Environmental Test Chambers 
(with costs in thousands) 


a 


Year Dimensions Init. Accum. 

Functional Name Facility Name Built Meters (feet) Pressure Temperature Cost Cost Research Supported 
a 888 8S 858 S885 8 8080 OOS 
Climatic environments Environmental and 0.3x0.3x0.3 _ 200 to 589 K Component and spacecraft 

test laboratory Dynamic Testing (lx1x1) (-100° to +600°F) subassembly temperature 

Laboratory, Natural 0.6x0.3x0.3 — 200 to 589 K and humidity testing 
Environments (2x1x1) (-100° to +600°F) 
0.9x0.9x 0.9 _ 200 to 450 K 
(3x 3x 3) (-100° to +350°F) 
0.9x0.9 x 0.9 — 200 to 394 K 
(3x 3x 3) (-100° to +250°F) 
0.9x0.9 x09 - 200 to 422 K 
(3 x 3 x 3) (-100° to +300°F) 
0.9x0.9 x09 _ 89 to 394 K 
(3x 3x 3) (-300° to +250°F) 
18x09 x09 — 200 to 422 K 
(6x 3x 3) (-100° to +300°F) 
Environmental test Environmental and Dynamic 1961 2.1 dia x 4.3 L 8x1 78 torr 89 to 367 K 180 260 Testing of spacecraft and 
facility Testing Laboratory, (7 dia x 14 L) (-300° to +200°F) spacecraft subsystems 
Natural Environments 
Environmental test Environmental and Dynamic 1961 0.6 diax 1.0L 2x 1077 torr 89 to 408 K 122 253 Spacecraft subsystems and 
facility Testing Laboratory, (2 dia x 3 L) (~300° to +275°F) small components launch 


Natural Environments and space vacuum simulation 


O6duxIaL: 2810"! ten 
(2.1 dia x 3.3 L) 


Environment and Dynamic 
Testing Laboratory, 
Natural Environments 


89 to 408 K 
(-300° to +275°F) 


Environmental and Dynamic 
Testing Laboratory 
Natural Environments 


O8diaxl4L  2x107’ tor 
(2.5 dia x 4.5 L) 


89 to 408 K 
(-300° to +275°F) 


Environmental test 25-Foot Space Simulator 1962 7.6 diax 27.41! 5x 1076 torr 94K 4266 6766 Extreme-cold, high-vacuum, 
facility (25 dia x 90 H) (~290°F) and intense-solar-radiation 
| testing of spacecraft 
Environmental test 10-Foot Space Simulator 1965 3.1 dia x 13.7H 5x 10-6 torr 94K 1577 1577 Extreme-cold, high-vacuum, 
facility (10 dia x 45 H) (-290°F) and intense-solar-radiation 


testing of spacecraft 


OOO 


NA = Data not available Source: NASA, Technical Facilities Catalog (March 1967 ed.), 1, Sect. 8; Append. A. 
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464 NASA HISTORICAL DATA BOOK 


Table 6-165. Technical Facilities Other Than Wind Tunnels and Environmental Test Chambers (Continued) 
(with costs in thousands) 


I o_o 


Year Init. Accum. Research or Technological Areas 
Functional Name Facility ‘Built Cost Cost Supported 
Centrifuge laboratory Environmental and 1960 $ 15 $ 15 Spacecraft components and sub- 
Dynamic Testing ; assemblies 
Laboratory, Induced 
Environments 
Vibration test facility Environmental and 1961 362 460 Spacecraft and component vibration- 
Dynamic Testing environment simulation 
Laboratory, Induced 
Environments 
Radiation facility, high-energy 10 Kilocurie — 1961 5 15 Radiation chemistry 
ionizing Co®® Source 
Celestarium—sun and star Celestarium—Sun and 1961 102 116 Spacecraft reflection test and Canopus- 
simulator Star Simulator sensor stray-light test 
Star planet simulator laboratory Star Planet Simulator 1963 50 50 Star and planet tracker development 
Laboratory testing 
Optical performance testing Optical Laboratory 1963 5004 600 Optical modulation transfer function, 
laboratory Tunnel resolving power, aberrations, distortion, 
photometric response, etc., of optical 
equipment 
Accelerator facility, positive ion Dynamitron 1963 250 310 Electrophysics, nuclear fission, atomic 
stopping, secondary electron production 
Shock test facility Shock Machine, 1963 35 35 Component and spacecraft subassembly 
Environmental and shock testing 
Dynamic Testing 
Laboratory 
Magnetic facility, high field High Field Magnet 1964 200 245 Low-temperature physics and magnetic 


Facility 


resonance 
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466 NASA HISTORICAL DATA BOOK 
Table 6-166. Technical Facilities: Edwards Test Station . 


(with costs in thousands) 


ee ee eal 


Year Init. Accum. Research or Technological Areas 
Functional Name Facility Built Cost Cost Supported 








Propellant processing facility Solid Propellant 1962- $583 $651 Solid-propellant motor development, 
Processing Area 1965 rocket materials and components de- 
velopment, and sterilizable rocket motor 
development 
Propellant casting facility Casting Building 1963 42 242 Solid-propellant motor development, 


rocket materials and components de- 
velopment, and sterilizable rocket motor 
development 


Propellant mixing facility Mixer Building 1963 26 54 Solid-propellant motor development, 
rocket materials and components de- 
velopment, and sterilizable rocket motor 


development 
Vibration test facility Environmental and 1964 330 500 Hazardous spacecraft and subassembly 
Dynamic Testing vibration testing 
Laboratory, Induced 
Environments 
Propellant compatibility test Propellant Compatibil- 1966 66 92 Elevated temperature tests 
facility ity Test 
Rocket propulsion test stands: “A” Stand 1947 75 200 Flow meter calibrations, bladder and 
diaphragm expulsion pumping tests 
“Baker” Stand 1952 50 200 Combustion; engine and injector 
development 
“C” Stand 1957 100 400 R&D static firings of cryogenic or earth- 
storable propellants 
“D” Vertical 1959 276 295 System and component tests, injector 


and thrust chamber development using 
earth-storable propellants 
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NASA HISTORICAL DATA BOOK 


Table 6-167. Technical Facilities: Table Mountain Observatory 
(with costs in thousands)# 


ae 












Year Init. Accum. Research or Technological Areas 
Functional Name Facility Built Cost Cost Supported 
Astronomical observatory, optical Table Mountain 1962 = $600 Studies of bodies in the solar system to 
and radio? Observatory furnish possible descriptions of their 


atmospheres and surfaces 


Solar panel test facility Solar Test 1963 25 47 Photovoltaics 
Facility 

Solar tracker Solar Tracker 1965- 70 70 Thermionic converter and generator 

1966 development 

4The Table Mountain site was occupied under a special use permit D6 1-cm (24-in) and 40-cm (16-in) reflecting telescopes and 5.5-m 

granted by the U.S. Dept. of Agriculture, Forestry Division. The site (18-ft) radiotelescope. 
was developed by the Smithsonian Institution in the 1920s and used 
for solar observations until acquisition by JPL in 1962. The $12 000 Source: NASA, Technical Facilities Catalog (March 1967 ed.), I, 
“initial cost” is the payment for several old wood-frame buildings Sect. 8, 113-118. 


left by the Smithsonian. 


‘OMY, JaydeyD Ul ¢ [~Z YBNoIY) OI-Z saqey, WOT! poAtIag 


:90In0g 


555g a eg eee ee 


ILL 8L$ 079 8r$ SLI Les Lel IPs p6E E£$ E18 r7$ C26 I7$ €v~ 9I$ 180 ZI$ 
0'00I 0'O0T 0°00T 0001 0'O0T 0°00T 0'00T 0°00T 0'00T 

6 ¥E Té!l 8° PZ 9°02 €°02 €°67 v'67 67E T6¢ 
l'¢9 €6L SEL SLL tb yL9 6°99 s$9 66S 


Ol 


oT 


Ll 


61 


vT 


ce 


Le 


| 


OT 


0'00T 
se 
89 
Tt 


61S OT$ anqyea 


Ayiodold [eal Tdf [210], 


SOIPPOe] puv’ soinjonyys IoyIO 
sdurpjing 


puey 
eee ee 


8961 


L961 


9961 


$961 


y961 


£961 


C961 


1961 


0961 


661 


usuodulo7) 


TTT 


(spuesnoy) ul anyea Ajiadoid jeol [e103 ‘Og suns jo se) 


“Tdf ‘UOIsag UONeIsIUIUpY Ayadolg ‘IaAep "7 ‘“g 


[830] JO advjUsoIag se sjuUsUOdUIOD AjJodolg Jeoy JO onfeA “691-9 a1Qe] 


*Ajiadold [ear 0} szuoul 


-SAOIGUIT JoY}O pue ‘peol ‘uIa}SAs UOIJeOTUNUIUTOD ‘sed ‘aSemas ‘1937eM *PROTIOATO 


OPNISUT O} BOG] Ul PaUljol sem | SatyPORJ pue somjonsjs Jay}0,, Jo UOHTULJE g 
‘I9}d BY SIY} Ul Tqf-991JJO PUspeseg YSWN UO uUoryDas aas ‘sory 


Tdf JO UMOpyeaIq 196] JOJS VSVN pue ABojouyso] Jo aynsuy eTUIOTTED 


U939M39Q + OL7-L SVN ON }0PI}U0D Japun AjJodold Jea1 ;elsnpul ySyN IV, 


es ee 























AQ paplaold sem uornjeuosut Arejuawaddng -saryyI90ey JOIIJJOSWSYN :90IN0g 
962 cOT$ £60 C6$ CSC 6L$ €L8 c9$ v68 9P$ OO€ res 870 97$F 
ILL 82 $ 079 8b$ SLI Lbs Lyl Ips v6E CES €18 vcs 726 I7$ 
| 91S Lz 8LC 6 8L9 TI tLps £619 SLEL LSv9 
9S¢ OS Cvs SE $69 PE CL8 I€ 662 SZ 9€L 91 859 tI 
662 $ 66L ¢ cos. §¢ cos ¢ cos ¢ cos: ¢ Los ¢ 
0 0 0 0 0 0 0 
(LILI) (P6€ 1) (OTE 1) (9ST1) (LSOT) (9pL) (019) 
S6SI $671 e¢ccl Lott C 86 £°69 €°c9 
Ere 68 I Ist L8I 081 v9T Chl 
(€"p) (€'pT) (py) (pp) (€'rT) (ST) (SIT) 
8's 8° 6S 6$ 8's LY Ly 
(6ST) (6ST) (6°S¢1) (6ST) (6°S¢1) (6°9¢1) (69¢1) 
V6s 16S 6s 6S V6s $°6S S°6S 


(saioe pue) sazej}oay Ul puey- 


8961 


L961 


9961 


$96I 


961 


£96] 


C961 


O77 8I$ 
fre 91$ 





SbE S 
T€9 OT 
L9c §¢ 


0 
(989) 
vrs 
CCl 
(9°7L) 
€°6C 
(8°S8) 
L’ve 


196] 


SEE TIS 
180 I$ 





StLY 
6€7 L 
Lit $ 


0 
(€Lp) 
6 Cr 

vil 

(3°62) 
€°CE 
(Z°SL) 
S'0€ 


0961 


tZE OT$ 
61S O1$ 





£69 € 
601 9 
LIT ¢ 


0 
(8€p) 
L’OP 

col 

(SSL) 
9°0€ 

(Z°SL) 
SOE 


6S61 


yusutdinba pazyelidey 
Ajladoid [voy 


gSeHitory 

pue saInjonijs 1ay1O 
ssuIpring 
puey 

onjeA 
paseoj toly 

(aj bs pur) 

ul bs Jo spuesnoy} ‘paumo vary 
PouMO IaquinN 

sduripying 


pasea] 


poumMo 


£10391) 


ne ese 


69P 


p(SPuesnoy) ul syunowe AsUOUW ‘Q¢ suns Jo se) 


AYOLVUOMVT NOISTINdOUd LAL :‘SNOILVTIVLSNI VWSWN 


AyladOlg “891-9 a1QeL 


470 NASA HISTORICAL DATA BOOK 


Table 6-170. Personnel: Jet Propulsion Laboratory 


eee hk ee 


1958 1959 1960 1961 1962 1963 


eee nm CT 


Employee Category* 9/30 12/3! 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 








Manpower quota 26094 3010 3495 3878 4188 
Permanent employees 2266 2328 2662 2626 2743 2655 2817 3091 3497 3821 4004 4134 

Accessions : 58 36 88 274 324 130 
Military detailees 0 0 0 0 0 gb 10 13 17 23 17 17 











Table 6-170. Personnel: Jet Propulsion Laboratory (Continued) 
1964 1965 1966 1967 1968 


Employee Category 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 6/30 12/31 









Manpower quota 4275 4150 4400 4650 4150 
Permanent employees 4291 4268 4027 4016 4069 4333 4565 4377 4102 

Accessions 23 11 264 188 194 
Military detailees 17 17 17 16 16 16 19 19 13 





Quotas not assigned until Dec. 31, 1959. | Source: JPL, Personnel Office. 
Program began in FY 1961. 





"$[B}01 0} ppe jOU 


"S961 “OE oUNe ,‘sweIZ0Ig Abus SMOI PUe sUUINIOD ‘ZuIpUNOI jo ssneoeg ‘000 OOT$ Uey} ssoT = , 
Jo snjezg [eloueul.; Areururng,, ‘uoIstaig jUaUIaSeuR YW [eIoUeUL] 
“VSVN ‘896T 2Unf ‘8961 AA-6S61 Aa ..‘SOMNRy Jo uosnsuo0Z ‘Son Moey UOT tsINboe-eyep pue sulyordy Joy uo 71 ¢ Sopnfouyg 
‘swieis0lg peaoiddy jo SN}E1S,, “UOISIAIG SuoT}eIadO Jespng “VYSVYN_ :e0Inos “usISap pue suluuryd sonipioey sopnpout ‘S961 ‘O€ sung jo SV, 
a 
qb THs O1$ 9°0$ CIS 6¢$ org £ Org 6 S$ 6'9$ Ls OEers [PIO L 
6°0 7 60 6T 8961 
LO OT$ 9°0$ 8°0 L961 
TT * *— UT Tl 996I 
0'V 0 * T'0$ ses . OP S961 
Og 3 * * 0 x (og & CE 7961 
IT 0 *- * 0 PI¢ €OT$ 9 TI £961 
UP *~ *— 0 0 0 * OP UP C961 
9°8 0 * 0 0 0 2 Lt 69$ 9°8 1961 
LL g¢ 0 0 0 *~ 0 0 cot - * vg ELS 0961 
oo —— ra ee 
[210 }, 8961 AA L961 AA 9961 AA S961 AA v96T AA £96I AA C96T Ad 1961 Ad 0961 AA eleld Ivo 
WeISOIg uIeIdsolg 


(SUOT]]IUI UT) . 


Teo X WIRISOIg PUe TOA JOST] Aq satqpIOe.J JO UOTJONIysUOD IO] suonesyqg tenioy ‘TL [-9 aqey 


[Lp AYOLVUYOIVT NOISTNdOUd Lal ‘SNOILVTIV.LSNI VSWN 


472 NASA HISTORICAL DATA BOOK 


Table 6-172. Awards to Personnel Granted under Section 306 
of the Space Act of 19584 


a 


Year Inventor Contribution Amount 

OOO OT OO 

1963 Conrad Josias Bipolar logarithmic current-to-voltage transducer $1000 
James D. Acord Space vehicle attitude control 1000 
Howard C. Vivian 
Walter K. Victor Space communication system $000 
Eberhardt Rechtin 

1964 William W. Smith Trajectory -correction propulsion system 1000 
Bruce W. Schmitz 
John F. Meyer Low-speed time multiplexing 1300 
Gerald W. Meisenholder Sensing devices 1600 
James D. Acord 
Howard C. Vivian 
Louis F. Schmidt 

1966 Robert K. Yasui Solar-cell submodule 1000 

1967 Richard C. Turner A thermo couple assembly 1000 
Richard A. McKay Temperature control system for circulating fluids 1000 

1968" David W. Passell Decorder/actuator device 50 
Charles T. Stelzried Broadband microwave waveguide window 100 
Donald L. Mullen 
Robin A. Winkelstein Noninterruptable digital counting system 700 
Alan R. Johnston Polarimeter for transient measurement 1400 
Franklin L. Murphy Bimetallic power-controlied actuator 500 
James M. Kendall, Sr. Absolute cavity radiometer 1100 
Joseph A. Plamondon, Jr. : 

eee ee ee r= 
aor complete listing of awards under this Act, see Source: NASA, Inventions and Contributions Board. 


Appenon A, Sect. I.B. 
As of June 30. 
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2. Professional Associations and Societies . . 


A. Aerospace Medical Association.........---+-+-:: 
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American Meteorological Society ........ 
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General Hoyt S. Vandenberg Trophy . . 
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Golovine Award ..........-246-+ 


= 6©«© © #* & © # &© & # & @ 
»-_ ¢ = © > «+ @ © 8 @& 4 
s e . . . * * « J 

° e« © ¢£ # # # @ 48 > # 
eae0e8 © @ &© © ®& # © # @ # 


«ee # @ #4 » @¢ «© 8 8 @ #8 eo 2 © 2 8 @ oo *« 2» © @ © © @ -“ * © &© & @ 
> 2 ¢ 2 8 * - o «ee @ © e « * eo 28 8 @ @ 8 @ 
2» ¢ @ @# # # # «4 * 2° 8s *# #¢ @ @ oo“ e« #» # # © .* ee *® 2. 2 @ .* ¢@ 
* es e@# «© @®& &# © & © »._ 2 2 & 2 8 >» 2©« =» &* © @ © 8 8 © £ a 2 e « s . » @ 
*. 8 » © se es ee © 8 © 8 ee F FO *_ 2s #8 * 2©« * 2# 8» &© &@ *&* @ 
eo 8 e * ° 02 @ © © © ££ 8 8 8 « + oe @# © # @ @# @ 
soe 8 «@ 7. * eo eee ® © @ @ © @ © & © © we ee ee “2. 8 8 @ @ 
* #¢ = #@ @ 8 * eee #® © © © © @© © = # @& 8 8 * eee * . 
e 
— se ee woe eee ee eh ee ee ee ee . ss * @ @ 
a * s« &© © © © © © & He * » oe. e@ 8 @ eo 2 @ 2 
* *« © # 8 * @ @ ° 7 ¢ © #¢ @ @ © 8 @ oe 8s «© © © &@ #@ © 8 8 # * « 
. e e « e e ° ee *@ @¢ © &@© © @ @# © @ #£ © . *. . e * * o ° o 
es ¢ # @® @# © « - ¢ © @ ©€ . «© 8 8» *@ © © © © © # 8 . 2 @ 8s # #8 @ 
ee 2©« « © @ ¢© © @» ¢ #® © #& © @ #8 * 7. ¢ © 8 & * ¢ # #@ 8 8 # @ © oe 
. 8 ° - * * 2 2 *© #@ © © #& © @ © # © »_ @ © © © @ #8 © * 2 * & 
* e2e« ee # #® © # @ #* 8# 2B FB ® ee © » e @ © & &— 8 © © 8 © & & &F FH HF FF 8 
so 2 © * *# # 8 @ *# 8 ee «€ oes 8 ®# @ 8 @ “ * *» @ © = # @ @ oo 
° ss *« «# © @ &® # 8 8 & 4 eee e ® © © © © © © © © ee He HO se 
s * # 8 > © © © @ © © © @& © © © 8 & & © * e* 8 8© © © © #8 # @ @ 8 


«eee *» &® @# # *® oe? e * @#& + #& * # > 2 = 8 © &@ *# © &@ & © @ #8 
* e * e e ° . « a e ee @ *® @ @ © @& 8 & 8 & 8 8 * * a . * 
° es . . e ° * es » s e * «£ 2 &© * © e Ld Ld * a 8 8 8 & 8 * 


S13 
$13 
513 
$13 
$13 
514 
$14 
514 
515 
515 
515 
516 
516 
516 
517 
517 
517 
$17 
517 
518 
518 
518 
518 


519 
519 
519 





6LP 


9CS 


S¢S 
ScSs 
ccs 
CS 
vcs 
BCS 
vcs 


€cS 
ECS 


€cs 
ccS 


CCS 
CCS 


Ics 
Tcs 
Ics 
Ics 
O¢s 
OS 
OcS 
OcS 
6IS 
61s 


5. O'S Bayete Se Re a ee me Cera Cael acy tea tae oie 


Phar a ae ae ee ee ie ee er SR, Te) cei me, er ee Ses een we ieee. er ete ‘ ae let eh ab we. Hela ee. wl eri “OUT ‘slaqulsuq dATOWOINY Jo Aj3190$ 
ese el teniwy Jee, Bo ee lee CR et fe) roles i can eel es ie We ere ew é . oP ow ee es ee ee ws pIeEMYy SSolg qn aoedg jeuonenN 
O90 8 OE By re Ee 6 ese ) sw es gy Dw ee ee By ee owe? Se Oe OSL aS Ge, eles. aw et eee & se PIPEMY aoedsolay uosyoer ‘d UOSTON 
eve 6 eer et e~ tet ee eter arc’ Oe a a ie el ee Oh ee en le eS cer ie es “a es a ee Aydoly [PLOW pieppory -H JIIGOYy 
o ++ ee em ew . * a ee ee Se eo 2 oe we we Bre, ee ee ee ee dIn}orT] [EHOW pieppoy Hy Waqoy 
i . piemy Aessq [EOLIOISIPT pleppos 'H JIIQOY 
Roel a, Wena ee Mp cme kal fa Ud igs aioe aes oe Ws ee ke ela ee tee oo eee ee Se ie cic eae piemy JUDWDAITUD JgsuIsUq soT]NeUOIISY 
e006 6 ue 0 we we Ee ee eS A a Ee RS RE LIPS OL LE SSeS ve a Ire #9 SS eoed S [BUOL EN| 
eee ee er a ee ae a Se eee eesn eoeer ees sorts sss ss + Tenaga preqqny 
Stan ae Yay we “eGo ree < one o> We See. oe ew ‘ oer ‘ So ae ce. we We er et ete te <8 et le ee % wes 4191906 orydeis0a5 jeuonenN 
eo. oe 8 Oo e! Stee se) a Se eee ees e Oca We ee ie ee eae Oe ce Lee ee Ce! eee Aydory [BlLIOulayy] SIIYIOIG IST 
SS ines ima isy as ta He iain sia a Ae cia Teh vay Geet te ar el tos cg? ig Sais Po We ley a cela ee ot Re re. eheoge & ae Me lave Aydoiy aOR) *f Wsqoy 
a oe 8 Me Se ae ae Se SS ae, Sa SSS Pg Pe ee rr Aydoly IaMolg 9) yuely 
ee ee © © © © © 2» @ we ws * © © © © © © © © © # &@ oe ep @ 8 . o ¢ © © © © 2 * oe © = # we © UOTIBIOOSSY OINeUOIIY [BPUOTIEN 
oe - * es © © © © © @ ee © © © © © © = es © © © © ew we ew thle le ” « eo © © © © © © © © ew © UOI}PIOpIy feonneuoljsy [eUOT}BUID}UT 
er "c+ pIeMY SONeUOISY [eUOeUIA}U] WIoYyUassny ddUdIOT,] pur [aTUeG 


“UOTEIOPIy [BONCUOIISY [BUOIZEUIOJU] JY} JO SOl]NeUOIsy Jo AWapeoy JeuONeUII}U] 


CT ns ss sss ss ss esse sees ses ss = DIBA 1O]Ig Isa [eUOTeUIO}UT SYsnoNg 


es ee & & *# © © © BP © © © © © @ © © © © © &@ @ _s ¢ © #& FF FF @ 8 © © © © 8 @ 2 @© © &©= © &© @& 


-_ ee 8 ee ee © SF PF Fe Fe ee Be we +e © © © © © — &— © ws © © © © es ew Ow ell elle “_@e# e@ 8 @ @ 


"c+ plemMy Inoqieg Joqey eineyT 
srsshsss + uonepunoy Aazeg 8I4 
"sos + Iepayw soedg ploy yy 
sos) * TBD ITY PlOD [Wa 


gfeuorjeuro}U] anbrjneuoley uolelapay 


SAUVMV ADVdSOUAV CALOATAS ‘V XIGNAddV 


L 


480 


NASA HISTORICAL DATA BOOK 


Charles Matthews Manly Memorial Award. .... ee ee ee ee ee ee ee eae 527 

Wright Brothers Medal ............---- gris ead eee se Bia diade os Sb Deka egs tes ick eke eras ewe ease re ee are S27 

U. Society of Experimental Test Pilots. ........-.---- eee eee rece: ee eo oats eeaeaaats aes oases 528 
Iven C. Kincheloe Memorial Award .. 0.2... 2. eee ee eee eet eee teeta 528 

V. United Engineering Trustees .. 1... 0... ce ee eee ee ete eee eee eee tren ene en enes 528 
Daniel Guggenheim Medal .... 2... 2.0 eee ee en eee eee teens 528 
Goverment Awards. 2266086 ide SO RAE 6 Sa Paes: Sk SS SSS BE pie Se oe Pa ese 29 
A. Atomic Energy Commission. .........-.---+++55. gata hue ales Bee ae ee ea eee bee maa 529 
Enrico Fermi Award. . 2... ee ee eee ee ee tee eee eer e ene eee reer eneee 529 

E. O. Lawrence Memorial Award. .........--2-2--05- Sethian coe Seg Reha ie Be oe aaseobie Owe Oa eee eee 529 

B. National Academy of Engineering... 2.2.6... eee eee ee ee ee eee ete Me Eades sda toca Ge ee 530 
Founders’ Medal <<. c.c6e4 bce woe BOS SKS ae ESR Rh OR ee eR RS Na eee ee ee 530 

C. National Academy of Sciences .. 1.2... cee eee eet eet eee et ees 530 
John J; Carty Med al’-s:s-0.0-9:.826. 4s Site ahah PS aa SS 6 SE Se ok ERG Gee a aes ‘Seen 30 

Henry Draper Medal heal hen teat ied de td Bc. ol agk qhuntuntnsser te see ta igh i hice ede ae tiny oo gaia tale a a Tae aaa ae ee NE heehee eee 530 

J. Lawrence Smith Medal... 2... 2. ce cc ee tee ees ee eee 530 

James Craig Watson Medal... 1.2... eee ee ee er ee ee eet eet ee eens 531 

D. Smithsonian Astrophysical Observatory ... 2.6.6. eee eee ee ee ee ene eee eee 531 
Thomas Hodgkins Prize... 0... ee ee eee ee ete ee ee eee 531 

E. Smithsonian Institution. ... 2.0.0... ee et eee tee ee eee ee ee eee eee 53] 
Dangley Meddlt.dn 3284. cacca nee meei Mice reel iaaeEe eget’ eee eer eee 531 

Fo. US Aig Forces oc. 6 6s be br Bk a ae 2 La es oe ee eee ee ee ee Sees ee 532 
Mackay Trophy 2 oscawiag eo St ices gl Rr SNE ROS ORS GS RS Soke ai a HOt Gi Alar 532 
General Thomas D. White Space Trophy .........----+++e20> Sng Re, RD hee o Saas arenes ae 532 


mam. = = 





PEC CEs OS eee cakes ee aa Agra wae ea se eS Wada ies GG LR eee be Ae ee 8 aon ate eas piemy scepy 

ee Re Re Ae ee ee ee ee UOHJESIABN] JO 9ININSU] eIUIOJTED JO AzISIOATU, *D 
SG Bie Snr Paani es, See a ee ah Raa Othe ed hare Ee ce, Gate aad ig Si sorydosy fevoreusoyuy uOWETy 

CBC: OS Re Sas ate Ges Seg J wae wean he Mee Pats Ma Ss Se ew Go ek Glu eee Is, VOWEL “g ploy “gq 

ee ee ee ee eee re ae eee ae doe aetaiesin gs ‘SONMEUON SY 10J aZLg eUOTeUIazUT YageTeEN -y 
Coo tities sake areas Se Be cated Mee ees eae Bae ad a rst estes sees sees sss spremy snosueyaosiy “p 


I8p SCUVMV AOVdSOUAV GALOATAS ‘V XIGNAddV 








UBULIOG “T IpIeyuIog 


€8P 


"d'W ‘sneuy “PF aesioay 
(VSN) III seAeY ‘f sewoy] ‘uey “31g 


JQISPOH"V XP B96 jesusA “Y Ydasor 
WUWey "A Waqoy Alay UTAIay 
JOMIIG “T W9QIOF] DAO] “F sower 
‘CW ‘Pleppois “H praeq Su OD Soulee = HG 
Agineyoy “q 281005 IUMOL "Y [Joe 
Aely’Z prempyq = L961 YIOIIOY “WW Uosippy 
UPWI}OOH “V souler = NG yeAY weyeiqy 
IYoWTJOA “V Msqiyv soley) “H Meqoy 
URW} ING “T 9g Peo duod = £96 I 
Zado7Ty sasuop Opleory = S96 | QORIIAO’T ‘M oUasNA 
UdlIe AM FY 119qQoOy IMOH *) WEITTIM 
ueuyeH “q UlMpy pAog *§ Haqoy 
suljoiq ‘y dyrmyg XOD UPI 7961 


“UOTJEZIURBIO STY 0} ‘UOT]NQII}UOD Je Ue}sqns 


B 10 “SOIAI9S JUBSIFIUSIS PUR Po}edIpep Yew 0} siojJenbpeoyy wos uoyesedas uodn yenpratpur ue 0} pojuess Ayjensn st uonepoiddy Jo ae0N199 WSVN UL 
vornebdaiddy jo a3e01j1}199 
spieMy IOUOH YWSVN ‘VY 


UONLISIUIUIPY sed pue soENeUOIay [BUOTEN *T 


SGUVMV HOVdSOUAV GHLOATAS 
V xipusddy 


484 


NASA HISTORICAL DATA BOOK 


Distinguished Service Medal 


The NASA Distinguished Service Medal, NASA’s highest award, is given to any person in Federal service, who, “by distinguished service, ability, or courage, 


has personally made a contribution representing substantial progress to aeronautical or space exploration in the interests of the United States.” 
Recommendations for this award are reviewed by the NASA Incentive Awards Board. 


1959 John W. Crowley 
1961 Lt. Cdr. Alan B. Shepard, Jr. (USN) 
Capt. Virgil I. Grissom (USAF) 
1962 Lt. Col. John H. Glenn, Jr. (USMC) 
Robert R. Gilruth 
Joseph A. Walker 
Lt. Cdr. M. Scott Carpenter (USN) | 
Walter C. Williams 
Cdr. Forrest S. Petersen (USN) 
Maj. Robert M. White (USAF) 
Lt. Cdr. Walter M. Schirra, Jr. (USN) 
1963 Maj. L. Gordon Cooper, Jr. (USAF) 
1965 Maj. Virgil I. Grissom (USAF) 
William H. Pickering 
Capt. Walter M. Schirra, Jr. (USN) 
Maj. Donald K. Slayton (USAF, Ret.) 
Robert C. Seamans, Jr. 


1966 


1967 


1968 


Hugh L. Dryden (posthumously) 
T. Keith Glennan 

Gen. Bernard A. Schriever (USAF, Ret.) 
George E. Mueller 

Charles W. Mathews 

Walter D. Sohier 

Homer E. Newell 

Edgar M. Cortright 

Floyd L. Thompson 

Raymond L. Bisplinghoff 
Edmond S. Buckley 

Paul G. Dembling 

Alexander H. Flax 

Abe Silverstein 

James E. Webb 


Distinguished Public Service Medal 


The NASA Distinguished Public Service Medal is granted only to individuals whose meritorious contributions produced results which measurably improved, 


expedited, or cl 


arified administrative procedures, scientific progress, work methods, manufacturing techniques, personnel practices, public information services, 


and other efforts related to the accomplishment of the mission of NASA. It is granted to any United States citizen who is not an employee of the Federal 
Government or was not an employee during the period in which the service was performed. 


1966 Lloyd V. Berkner 
1967 Charles Stark Draper 


1968 


No award given 
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NASA HISTORICAL DATA BOOK 


Exceptional Service Medal 


The NASA Exceptional Service Medal is the second highest award in the NASA Incentive Awards Program. It is granted for significant achievement or service 
characterized by unusual initiative or creative ability that clearly demonstrates substantial improvement in engineering, administrative, space flight, or 


space-related endeavors which contribute to NASA programs. 


1964 I. Edward Garrick 
Hans F. Greune 
Wesley L. Hjornevik 
Leonard Jaffe 
Oran W. Nicks 
1965 Cdr. John W. Young (USN) 
Maj. Virgil I. Grissom (USAF) 
Lt. Col. Edward H. White II (USAF) 
Lt. Col. James A. McDivitt (USAF) 
George L. Simpson, Jr., M.D. 
Gerald D. O’Brien 
Charles A. Berry, M.D. 
Lt. Cdr. Charles Conrad, Jr. (USN) 
Maj. L. Gordon Cooper, Jr. (USAF) 
William E. Lilly 
Seymour C. Himmel 
John R. Casani 
Maj. Gen. O. J. Ritland (USAF) 
1965 Capt. Walter M. Schirra, Jr. (USN) 
Maj. Thomas P. Stafford (USAF) 
Lt. Col. Frank Borman (USAF) 
Cdr. James A. Lovell, Jr. (USN) 
William C. Schneider 
John T. Mengel 
1966 =Neil A. Armstrong 
Lt. Col. David R. Scott (USAF) 
Morris Tepper, M.D. 
Herbert I. Butler 
David S. Johnson 
Lt. Cdr. Eugene A. Cernan (USN) 
Maj. Thomas P. Stafford (USAF) 
Cdr. John W. Young (USN) 
Maj. Michael Collins (USAF) 


1967 


Lt. Cdr. Charles Conrad, Jr. (USN) 

M. Helen Davies 

Herbert A. Wilson 

Lt. Col. Robert A. Rushworth (USAF) 

Roll D. Ginter 

David S. Gabriel 

Edmund R. Jonash 

J. Cary Nettles 

Wilfred E. Scull 

Col. Richard E. Dineen (USAF) 

Lt. Cdr. Richard F. Gordon, Jr. (USN) 

Harry Press 

Leland F. Belew 

Lee B. James 

Col. William G. Johnson (USMC) 

Peter A. Minderman 

Capt. James A. Lovell, Jr. (USN) 

Lt. Col. Edwin E. Aldrin, Jr. (USAF) 

Col. John G. Albert (USAF) 

Ozro M. Covington 

John D. Hodge 

William B. Rieke 

Robert F. Garbarini 

Albert J. Kelley 

Maj. Gen. David M. Jones (USAF) 

Lt. Cdr. Roger B. Chaffee (USN) 
(posthumously) 

Donald R. Bellman 

William J. Boyer 

William Cohen 

George C. Deutsch 

Robert H. Gray 

Howard H. Haglund 
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NASA HISTORICAL DATA BOOK 


Group Achievement Award 


The NASA Group Achievement Award is presented in recognition of a meritorious achievement which does not fall within the scope of other NASA awards. It 


is granted to a group for an outstanding contribution or achievement which is sufficiently above normal work standards to warrant special recognition or which 
has resulted in specifically identifiable or monetary benefits to the Government. | 


1962 


1963 


1964 


1965 


Preflight Operations Division, MSC 
Assistant Directorate for Engineering 
and Development , MSC 
Mercury Project Office, MSC 
Flight Operations Division, MSC 
Directorate for Tracking and Data 
Systems, GSFC 
Staff of Wallops Station 
Delta Project Group, GSFC 
Tiros Project Group, GSFC 
Recruiting and Examining Branch, 
Personnel Division—Office of Administration, NASA Hq. 
Department of Defense Recovery Forces 
Air Force Space Systems Division 
X-15 Research Airplane Flight 
Test Organization, FRC 
Automatic Data Processing Branch, 
Administrative Services Division— 
Office of Administration, NASA Hg. 
Centaur “‘E”’ Stand Project Personnel, LeRC 
Saturn I Launch Team, KSC 
Saturn Booster Team, MSFC 
Syncom Group—NASA Hg. and GSFC 
OGO Experiment Qualification Group, GSFC 
Radar Tracking Group, Wallops Station 
Management and Operational Group, Wallops Station 
Meteorological Group, U.S. Weather Bureau Personnel, 
Wallops Station 
Vehicle Assembly and Launch Crew, Wallops Station 


1966 


1967 


1968 


Flight Services Group, Wallops Station 
Scout Project Office, LaRC 
MSC-Florida Operations Team, KSC 
Launch Support, Equipment Engineering Division, KSC 
Agena Project Group, LeRC | 
Launch Operations Team, Gemini VII/VI, MSC 
Department of Defense Recovery Forces 
Advanced Antenna Project Team, JPL 
Centaur Project Personnel, LeRC 
Project Fire, LaRC 
Pegasus Program, LaRC, Headquarters, and MSFC 
Space Nuclear Propulsion Office, NASA Hq. 
Gemini Astronaut Team, MSC 
Manned Space Flight Network Team, GSFC 
Gemini Spacecraft Launch Team, KSC 
Gemini Launch Operations and Range Support Team, USAF 
Gemini Program Office, MSC 
Gemini Program Office, NASA Hq. 
Gemini Support Team, MSC 
Apollo 204 Review Board, KSC 
Supersonic Transport NASA Evaluation Team 
Lunar Orbiter Spacecraft and Operations Team 
260-inch Solid Motor Project Team 
Apollo 7 Flight Operations Team 
Instrumentation Ships Team € 
Mariner Occultation Experiment Team 
OGO Project Team 
Sonic Boom Investigating Team 
Surveyor Team 


a a 
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NASA HISTORICAL DATA BOOK 


Public Service Award 


1963 Jack N. James Jack L. Bowers 
Robert J. Parks George M. Bunker 
John F. Yardley Brig. Gen. Paul T. Cooper (USAF) 
1964 _ Bernie P. Miller Daniel J. Haughton 
Harris M. Schurmeier. Roger Lewis 
Allen E. Wolfe 1966 James S. McDonnell, Jr. 
1965 Daniel Klute (posthumously) R. I. McKenzie 
1966 Grant L. Hansen L. Eugene Root 
John F. Yardley David S. Lewis 
Bastian Hello 1967 Richard Cottrell 
Bernhard A. Hohmann Paul P. Datner 
Walter D. Smith William Feldman 
Walter F. Burke Robert J. Helberg 
Louis D. Wilson Robert L. Roderick 
Lawrence A. Smith Mark Sasso 
William B. Bergen 1968 No award given 


Superior Achievement Award 


The NASA Superior Achievement Award is presented in recognition of a meritorious achievement which does not fall within the scope of other NASA awards. 
It is granted to an individual for an outstanding contribution or achievement which is sufficiently above normal work standards to warrant special recognition OF 
which has resulted in specifically identifiable or monetary benefits to the Government. 


1966 Arthur W. Vogeley 
Richard J. Allen 
LeRoy E. Day 
John A. Edwards 


Eldon W. Hall 

Vearl N. Huff 
Anthony L. Liccardi 
William A. Summerfelt 
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1964 


1965 


1966 


— Inventor 


Thomas A. Toll 


Robert V. Hess 
Curt P. Herold 
Walter K. Victor 
Eberhardt Rechtin 
Andrew J. Kubica 
Noah S. Davis 
Robert C. Baumann 
Leopold Winkler 
William W. Smith 
Bruce W. Schmitz 
William R. Cherry 
Joseph Mandelkorn 
John F. Meyer 
Gerald W. Meisenholder 
James D. Acord 
Howard C. Vivian 
Louis F. Schmidt 
Adrien E. Anderson 
Woodrow L. Cook 
James C. Daugherty 
J. Lloyd Jones, Jr. 
David G. Koenig 
Alfred J. Eggers, Jr. 
Clarence A. Syvertson 
George G. Edwards 
George C. Kenyon 
Casimir F. Kubik 
Howard A. Stine 
Charles E. Shepard 
Velvin R. Watson 
Howard J. Robbins 
Zbiggie E. Zebrowski 
Manfred E. Kuebler 
Paul A. Jensen 


NASA HISTORICAL DATA BOOK 


Contribution 


Variable-sweep-wing supersonic aircraft 
Hall-current plasma accelerator 

Multiple quick disconnector 

Space communication system 
Decomposition unit 

Spin adjusting mechanism 
Trajectory-correction propulsion system 


Solar cell for radiation environment 


Low-speed time multiplexing 
Sensing devices 


Commercial air transport 


Flight craft 


Heat insulator 
Electric arc apparatus 


Attitude-control system for sounding rockets 
Nutation damper for satellites 


Low-noise, single-aperture, multi-mode 
monopulse antenna feed system 


Employer 


Langley Research Center 
Langley Research Center 
Marshall Space Flight Center 
Jet Propulsion Laboratory 


Food Machinery and Chemical Corp. 

Goddard Space Flight Center 

Jet Propulsion Laboratory 

Goddard Space Flight Center/Lewis Research 
Center 


Jet Propulsion Laboratory 
Jet Propulsion Laboratory 


Ames Research Center 


Ames Research Center 


North American Aviation, Inc. 
Ames Research Center 
Aerojet-General Corp. 


Marshall Space Flight Center 
Hughes Aircraft Co. 


Amount 


600 
1 200 
1 000 
5 000 
1 500 
2 000 
1 000 
6 000 


1 300 
1 600 


1 000 


1 000 


1 000 
2 500 


1 000 


1 500 
1 200 
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Inventor 


Daniel W. Gates 
Gene A. Zerlaut 
Frederick O. Rogers 
Wade McGee 

Fred T. Humphrey 
Leon P. Stone 
David L. Johansen 
David Cohen 
Samuel E. Stone 
Joseph C. Heindl 
Robert J. Belanger 
George J. Zellner 
Walter P. Poschenrieder 
James A. R. Samson 
Peter Warneck 
David J. McHaffie 
Charles J. Taylor 


George J. Gilbert 


Billy D. Babb 

David W. Passell 
Charles T. Stelzreid 
Donald L. Mullen 
Robin A. Winkelstein 
Alan R. Johnston 
Franklin L. Murphy 
James M. Kendall, Sr. 


Joseph A. Plamondon, Jr. 





4Through June 30. 


NASA HISTORICAL DATA BOOK 


Contribution 


Synthesis of zinc titanate pigment and coatings 
containing the same 


Sprayable birefringent coating 
Articulated multiple couch assembly 
Fluid-handling system 

Fluid lubricant system 


Gas-cooled high-temperature thermocouple 
Analytical photoionization mass spectrometer 


Extensible cable support 

High-resolution developing of photosensitive 
resists 

Method and apparatus for ballasting high- 
frequency transistors 

Method and apparatus for cryogenic wire 

Decoder/actuator device 

Broadband microwave waveguide window 


Noninterruptable digital counting system 
Polarimeter for transient measurement 
Bimetallic power-controlled actuator 
Absolute cavity radiometer 


Employer 
Marshall Space Flight Center/IIT Research Institute 


Lockheed Georgia Co. 
Weber Aircraft 

Whirlpool Corp. 

TRW Systems Inc. 
Westinghouse Electric Co. 
GCA Corp. 

North American Rockwell Corp. 
Westinghouse Electric Co. 
Radio Corp. of America 
Hayes International Corp. 
Jet Propulsion Laboratory 
Jet Propulsion Laboratory 
Jet Propulsion Laboratory 
Jet Propulsion Laboratory 


Jet Propulsion Laboratory 
Jet Propulsion Laboratory 


Amount 
300 


100 
100 
100 
250 
50 
150 
50 
500 
400 
400 
50 
100 
700 
1 400 


500 
1 100» 
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This award is given for exceptional competence and sustained superior performance of caree 


NASA HISTORICAL DATA BOOK 


The National Civil Service League Career Service Award 


r employees with 10 or more years of Federal service. It is given to 


strengthen public service by bringing national recognition to significant careers in the Federal service. 


1958 
1960 
1962 


Established in 1959 by Congress, this award was first presented in 1963. Its 
deserving of special recognition by reason of their outstanding contributions to kno 


Hugh L. Dryden, NASA Hq. 
Eugene S. Love, LaRC 
Abe Silverstein, LeRC 


1964 Smith J. DeFrance, ARC 
1965 Homer E. Newell, NASA Hq. 
1967 Floyd L. Thompson, LaRC 


National Medal of Science 


purpose is to honor individuals who, in the judgment of the President, “are 
wledge in the physical, biological, mathematical, or engineering sciences.” The 


medal is presented annually and is the Federal Government’s highest award in these fields of endeavor. 


1965 


Hugh L. Dryden (posthumously) 
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NASA HISTORICAL DATA BOOK 


Eric Liljencrantz Award 


The award was established in 1957 in memory of Cdr. Eric Liljencrantz (USN, MC), who worked in aviation medicine until his death in an airplane accident in 
1942. It is given for the best paper on basic research in the problems of acceleration and altitude. The honorarium is $500. 


1958 
1959 
1960 
1961 
1962 
1963 


Brig. Gen Victor A. Byrnes (USAF, MC, Ret.) 
Capt. Edward L. Beckman (USN, MC) 

James D. Hardy 

Capt. Ashton Graybiel (USN, MC) 


’ Wilbur R. Franks, M.D. 


Earl W. Wood, MD. 


1964 
1965 
1966 
1967 
1968 


Capt. Ralph L. Christy (USN, MC) 
David M. Clark 

Henning von Gierke 

Charles F. Gell, M.D. 

Edward J. Baldes 


Raymond F. Longacre Award 


Established in 1947 to honor the memory of Maj. Raymond F. Longacre (USA), this award is given annually for outstanding achievement in the psychological 
and psychiatric aspects of aerospace medicine. The honorarium is $500. 


1958 
1959 
1960 
1961 
1962 
1963 


Col. Harry G. Moseley (USAF, MC) 
Capt. George E. Russ (USAF, MC) 
Brant Clark 

Capt. Philip B. Phillips (USN, MC) 
George T. Hauty 

Henry A. Imus 


1964 
1965 
1966 
1967 
1968 


Frederick H. Hohles, M.D. 
Anchard F. Zeller 

Richard Trumbull 

Col. Don E. Flinn (USAF, MC) 
Frederick E. Guedry 


Theodore C. Lyster Award 


This award was established in 1947 to honor the memory of Brig. Gen. Theodore C. Lyster, first Chief Surgeon, Aviation Section, U.S. Army Signal Corps. It 
is given for outstanding achievement in the general field of aerospace medicine. The honorarium is $500. 


1958 
1959 
1960 
1961 
1962 
1963 


Hubertus Strughold, M.D. 
Capt. Clifford P. Phoebus (USN, MC) 


Air Commodore A. A. G. Corbet (RCAF) 
Air Commodore William K. Stewart (RAF) 
Robert J. Benford, M.D. 


Maj. Gen. M. Samuel White (USAF, MC) 


1964 
1965 


1966 
1967 


1968 


William Randolph Lovelace II, M.D. 
William J. Kennard, M.D. 

Brig. Gen. Eugene G. Reinartz (USAF, Ret.) 
Brig. Gen. John M. Talbot (USAF, MC) 

Jan H. Tillishch, M.D. 
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500 NASA HISTORICAL DATA BOOK 


Theodore von Karman Trophy 


Established in 1948, this trophy was originally named the “Science Trophy,” but was renamed in honor of the late Theodore von Karman. It is awarded for 
distinguished service in the field of aerospace science. 


1958 HH. Julian Allen, ARC 1963 Maj. Clarence L. “Kelly” Johnson (USAF) 

1959 W. Randolph Lovelace II, M.D. 1964 Maj. Clarence L. “Kelly” Johnson (USAF) 
Brig. Gen. Don D. Flickinger (USAF) 1965 Capt. Robert M. Silva (USAF) 

1960 Louis N. Ridenour, Jr. (posthumously) 1966  6555th Aerospace Test Wing, AFSC 

196] Alien F. Donovan 1967 Alterio Gallerani 

1962 Charles H. Townes 1968 Lt. Col. Harry F. Rizzo (USAF) 


David C. Schilling Trophy 


Founded in 1948 as the “Flight Trophy,” this award was renamed in 1957 in honor of the late Col. David C. Schilling. It is awarded for distinguished service 
in the field of flight. 


1958 Capt. Iven C. Kincheloe, Jr. (USAF) (posthumously) 1963 Maj. L. Gordon Cooper, Jr. (USAF) 
1959 = Tactical Air Command, USAF 1964 Maj. Sidney J. Kubesch (USAF) 
1960 _Lt. Gen. Elwood R. Quesada (USAF, Ret.) 1965 _ Lt. Col. Frank Borman (USAF) 
1961 Maj. Robert M. White (USAF) 1966 Maj. Hallett P. Marston (USAF) 

A. Scott Crossfield 1967 Col. Robin Olds (USAF) 

Joseph A. Walker 1968 Capt. Albert R. Kaiser (USAF) 


1962 Maj. Robert M. White (USAF) 
Hoyt S. Vandenberg Trophy 


Established in 1948, this trophy was originally named the “Air Education Trophy,” but was renamed in 1954 in honor of the late Gen. Hoyt S. Vandenberg. 
It is awarded for distinguished service in the field of aerospace education. 


1958 Ralph J. Cordiner ‘ 1964 Aerospace Presentations Team 

1959 Frank E. Sorenson | 1965 Brig. Gen. William C. Lindley (USAF) 
1960 Wayne O. Reed 1966 __‘B. F. Skinner 

1961 CharlesH. Boehm 1967 No award given 

1962 _ Lindley J. Stiles 1968 Marion B. Folsom 


1963 _ Brig. Gen. Robert F. McDermott (USAF) 
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NASA HISTORICAL DATA BOOK 


Melbourne W. Boynton Award 


This award, established in 1957, is presented annually for outstanding contributions to “‘a physician who has performed research contributing with distinction 


to the safety of space flight.” 


1958 Capt. Charles F. Gell (USN, MC) | 1964 
1959 ~— Lt. Col. Stanley C. White (USAF) 1965 
1960 _— Brig. Gen. Don D. Flickinger (USAF, MC) 1966 
1961 Capt. Ashton Graybiel (USN, MC) 1967 
1962 William Randolph Lovelace II,M D. 1968 


1963 Hubertus Strughold, M.D. 


No award given 

Charles A. Berry, M.D. 

Col. William K. Douglas (USAF, MC) 
Paul A. Campbell 

William M. Helvey, M.D. 


Established in 1955, this award is given annually as an acknowledgment of outstanding efforts and achievements in the advancement of space flight and space 


Hugh L. Dryden (posthumously) 
Robert R. Gilruth 


Space Flight Award 
science. 
1958 James A. Van Allen 1965 
1959 No award given 1966 — 
1960 Homer E. Newell 1967 


1961 Fred L. Whipple 1% 

1962 Charles Stark Draper 1968 
1963 No award given 

1964 No award given 


Kurt Debus 

William H. Pickering 
George M. Low 
George E. Mueller 


Victor A. Prather Award 


This award was established in 1962 to honor Lt. Cdr. Victor A. Prather (USN), who lost his life during a strato-lab balloon flight in 1961. The award is given 


to researchers and engineers in the field of extravehicular protection in space. 


1962 Cdr. Malcolm Davis Ross (USNR) 1966 
1963 Col. Charles Yeager (USAF) 1967 
1964 No award given 1968 


1965 Richard S. Johnston 


No award given 
No award given 
Edward L. Hays 
James V. Correale 
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William Bowie Medal - 


This award is presented for outstanding contributions to fundamental geophysics and for unselfish cooperation in research. 


1958 Johannes Theodoor Thijsse 1964 Julius Bartels 
1959 Walter Maurice Elsasser 1965 Hugo Benioff 
1960 ‘Francis Birch 1966 _ Louis B. Slichter 
1961 Keith Edward Bullen 1967 Lloyd V. Berkner 
1962 Sidney Chapman 1968 Roger Revelle 


1963. Merle Anthony Tuve 


E. American Helicopter Society 
Grover E. Bell Award 
Established to honor an aviation pioneer, this award is presented “‘for the purpose of fostering and encouraging research and experimentation in the important 


and relatively new field of helicopter development to the person or persons making an outstanding contribution to helicopter developments during the preceding 
calendar year in the United States.” 


1958 Lee L. Douglas 1964 No award given 

1959 Igor I. Sikorsky | 1965 Paul J. Carpenter 

1960 Combat Development Office, U.S. Army Aviation School, 1966 Air Rescue and Recovery Service, 
Fort Rucker, Alabama Military Airlift Command, USAF 

1961 — Engineering Organization, Sikorsky Aircraft Div., 1967 Edwin J. Ducayet and the Huey Cobra Team 
United Aircraft Corp. 1968 Sikorsky Aircraft and the flying crane concept 


1962 Army Aviation Center, Fort Rucker, Alabama 
1963 ~=11th Air Assault Div., U.S. Army, 
Fort Benning, Georgia 
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Captain William J. Kossler Award 


Established to honor the memory of Capt. William J. Kossler (1896-1945 )—U 'S. Coast Guard aviator, aeronautical engineer, and early advocate of helicopters 
for Coast Guard operations—this award is given “for greatest achievement in practical application or operation of rotary-wing aircraft, the value of which has been 


demonstrated by actual service during the preceding year.” 


1958 Transportation Aircraft Test and Supply Activity (USA) 1965 
1959 New York Airways, Inc. 
1960 Col. Victor A. Armstrong (USMC) 
Col. William A. Howell (USA) 
1961 56th Medical Platoon 


57th Medical Platoon 1966 
1962 Air Rescue Service, Military Air 1967 
Transport Service, Scott AFB, 1968 

Illinois 


1963 U.S. Army Tactical Mobility Requirements 
Review Board ' 
1964 Brig. Gen. John J. Tolson (USA) 


To individuals and organizations, military and 
civilian, who participated in the numerous rescues and 
supply and resupply missions during the disastrous 
floods in the Northwestern United States in December 
1964. 

Maj. Gen. Harry W. O. Kinnard (USA) 

Maj. Gen. Keith B. McCutcheon (USMC) 

The individuals in the Armed Services 
in Southeast Asia, who, by innovation 
and imaginative operational techniques, 
have made significant contributions to 
the effectiveness of the helicopter. 


Igor I. Sikorsky International Trophy 


This award is offered “in recognition of outstanding achievement in the advancement of the helicopter art by the establishment of an official world record.” 


1961 Mihil L. Mil Design Team, U.S.S.R. 1965 
1962 Sikorsky Aircraft Division, United Aircraft Corporation 1966 
1963 Sud Aviation, France ) 1967 
1964 No award given 1968 


Sikorsky Aircraft Division, United Aircraft Corporation 


Hughes Too! Company, Aircraft Division 
No award given 


No award given 
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Goddard Award 


Established in 1963, this award succeeds the Robert H. Goddard Memorial Award established by the American Rocket Society in 1947 in honor of the rocket 
pioneer. It is presented for outstanding contributions “in the engineering science of propulsion or energy conversion.” The award carries a $10 000 honorarium. 


1958 Richard B. Canright 
1959 Samuel K. Hoffman A. W. Blackman 
1960 Theodore von Karman George D. Lewis 


1961 Wernher von Braun 1967 Robert O. Bullock 
1962 Robert R. Gilruth Irving A. Johnsen 


1963 No award given Seymour Lieblein 


1964 Hugh L. Dryden 1968 Donald C. Berkey 
1965 _—_ Sir Frank Whittle Emest C. Simpson 


James E. Worsham 


1966 Hans J. P. von Ohain 


Haley Astronautics Award 


The Astronautics Award was established by the American Rocket Society in 1954 and renamed in 1966 to honor the late Andrew G. Haley. It is presented 
annually for outstanding contributions to the advancement of space flight and carries a $500 honorarium. | 


1958 Capt. Iven C. Kincheloe, Jr. (USAF) 1964 Walter C. Williams 

1959 Walter R. Dornberger 1965 __ Brig. Gen. Joseph S. Bleymaier (USAF) 

1960 =A. Scott Crossfield 1966 = Neil A. Armstrong 

1961 Lt. Cdr. Alan B. Shepard, Jr. (USN) Lt. Col. David R. Scott (USAF) 

1962 Lt. Col. John H. Glenn, Jr. (USMC) 1967 _ Lt. Col. Edward H. White II (USAF) (posthumously) 
1963 Lt. Cdr. Walter M. Schirra, Jr. (USN) 1968 


Lt. Col. Virgil I. Grissom (USAF) (posthumously) 
Maj. L. Gordon Cooper, Jr. (USAF) 
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Mechanics and Control of Flight Award 


The Mechanics and Control of Flight Award, given for the first time in 1967, is presented for ‘“‘an outstanding recent technical or scientific contribution by an 
individual in the mechanics, guidance or control of flight in space or in the atmosphere ”” The honorarium is $500. 


1967 Derek F. Lawden | 1968 Robert V. Knox 
G. Edward Pendray Award 


Established in 1950 by the American Rocket Society in honor of one of its founders, the G. Edward Pendray Award is given annually for an outstanding 
contribution to aeronautics and astronautical literature. It carries a $500 honorarium. 


1958 Homer E. Newell, Jr. 1964 Andrew G. Haley 
1959 Ali B. Cambel 1965 Dinsmore Alter 

1960 = Luigi Crocco | 1966 A.K. Oppenheim 
1961 Krafft Ehricke 1967 Robert A. Gross 
1962 Howard S. Seifert 1968 Arthur E. Bryson, Jr. 


1963 No award given 
Sylvanus Albert Reed Award 
Established in 1933 by the Institute of Aeronautical Sciences, the Sylvanus Albert Reed Award is named for the aircraft designer, who was a founder-member 


of IAS. It is presented annually “for a notable contribution to aeronautical engineering design for the aeronautical sciences, the beneficial influence of which is 
apparent on the development of practical aeronautics.” The honorarium is $500. 


1958 Victor E. Carbonara 1964 Abe Silverstein 

1959 _— Karel J. Bossart 1965 Arthur E. Raymond 

1960 John W. Becker 1966 Maj. Clarence L. Johnson (USAF) 
1961 Alfred J. Eggers, Jr. 1967 Adolph Busemann 

1962 Walter C. Williams 1968 William H. Cook 


1963 No award given 
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von Karmdn Lecture 


Established in 1962 by the American Rocket Society, the von Kdrmdn Lecture is given in honor of Theodore von K4rm4n, world famous authority on 


aerodynamics. The award carries a $1000 honorarium. 


1962 
1963 
1964 
1965 


Hugh L. Dryden 

No award given 

Arthur Kantrowitz 
Raymond L. Bisplinghoff 


1966 Nicholas J. Hoff 
1967 Lester Lees 
1968 William B. Sears 


Wright Brothers Lecture 


The Wright Brothers Lecture commemorates the first powered flights made by Orville and Wilbur Wright at Kitty Hawk in 1903 and is presented for “great 
distinction in the aerospace sciences.” The honorarium is $1000. 


1958 
1959 
1960 
1961 
1962 
1963 


Maurice Roy 
Alexander H. Flax 
A. W. Quick 
Robert Jastrow 
M. James Lighthill 
No award given 


1964 George S. Schairer 

1965  GordonN. Patterson 
1966 Charles Stark Draper 
1967 ‘Philippe Poisson-Quinton 
1968 Charles W. Harper 


James H. Wyld Propulsion Award 


Established in 1948 by the American Rocket Society, the C. N. Hickman Award was renamed the Propulsion Award in 1952. The James H. Wyld Memorial 
Award, established in 1953 by the American Rocket Society, was merged in 1964 with the Propulsion Award to become the James H. Wyld Propulsion Award, 


given “for outstanding achievement in the development or application of rocket propulsion systems.” The award, named for the developer of the regeneratively 
cooled rocket engine, carries a $500 honorarium. 


Propulsion Award 

1958 Barnet R. Adelman 

1959 Ernest Roberts 

1960 ‘Ernst Stuhlinger 

1961 Capt. Robert B. Young (USMC) 
1962 Samuel K. Hoffman 

1963 No award given 

1964 David Altman 


James H. Wyld Memorial Award James H. Wyld Propulsion Award 


1958 Gen. Holger W. Toftoy 1965 Werner R. Kirchner 
1959 =‘ Karel J. Bossart 1966 Maurice J. Zucrow 
1960 Robert L. Johnson . 1967 Adelbert O. Tischler 
1961 Harrison A. Storms, Jr. 1968 Harold B. Finger 


1962 V/Adm. William F. Raborn (USN) 
1963 No award given 


1964 _ Brig. Gen. Joseph S. Bleymaier (USAF) 
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Bioclimatology Outstanding Achievement Award 


Established in 1959, this award is given to an individual who has made outstanding contributions in the field of bioclimatology. 


1960 ‘Frederick Sargent II 
1963 Konrad J.K. Buettner 
1964 Helmut E. Landsberg 


1966 Frederick A. Brooks 
1967 Paul E. Waggoner 
1968 No award given 


Meisinger Award 


This award honoring Clarence Leroy Meisinger, an aerologist acclaimed for his fundamental work in upper-air pressure computation, is given from time to time 
for outstanding research contributions by meteorologists under 35 years of age. 


1959 _ Robert C. Fleagle 1963 Edward N. Lorenz 
1960 = Philip D. Thompson 1964 Richard J. Reed 
Norman A. Phillips 1965 Hans A. Panofsky 
1961 ~—‘-Verner E. Suomi 1966 George W. Platzman 
1962 Louis J. Battan 1967 Katsuyuki Ooyama 
Joanne Starr Malkus 1968 Richard S. Lindzen 


Carl-Gustaf Rossby Research Medal 


This award is presented “on the basis of outstanding contributions to man’s understanding of the structure or behavior of the atmosphere.” Until 1958 this 
award was called the Award for Extraordinary Scientific Achievement, but was renamed for Carl-Gustaf Rossby, whose contributions to the dynamic 


meteorology led to a better understanding of atmospheric motions and thermodynamics. It represents the highest honor the AMS can bestow upon an 
atmospheric scientist . | 


1960 J. Bjerknes 1964 Jule G. Charney 
Erik Palmen 


1965  Arnt H. Eliassen 
1961 Victor P. Starr 


1966 Zdenek Sekera 
1962 Bernhard Haurwitz 


1967 Verner E. Suomi 
1963 Harry Wexler (posthumously) 1968 Edward N. Lorenz 
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Elmer A. Sperry Award 


Established in 1955, the award commemorates “contributions to advancement of the art of transportation” by Elmer Ambrose Sperry (1860-1930). It is given 
in recognition of “a distinguished engineering contribution, which, through application, proved in actual service, has advanced the art of transportation whether 
by land, sea, or air.” The award is sponsored jointly by ASME, three other engineering societies, and the American Institute of Aeronautics and Astronautics. 


1958 Ferdinand Porsche (posthumously) Richard L. Rouzie 
Heinz Nordhoff John E. Steiner 

1959 Sir Geoffrey de Havilland : William H. Cook 
Frank B. Halford 


Richard L. Loesch, Jr. 


Charles C. Walker 1966 Hideo Shima 
1960 ‘Frederick Darcy Braddon Matsutaro Fujii 


1961 Robert Gilmore Letourneau 


Shigenari Oishi 
1962 Lloyd J. Hibbard 1967 Edward R. Dye (posthumously) 
1963 Earl A. Thompson Hugh DeHaven 


1964 Igor J. Sikorsky 
Michael E. Gluhareff 1968 
1965 Maynard L. Pennell 


Robert A. Wolf 
Christopher S. Cockerell 
Richard Stanton-Jones 


Spirit of St. Louis Medal 


Established in 1929, this award is given “for meritorious service in the advancement of aeronautics.” 


1958 George S. Schairer 1965 William H. Pickering 
1961 Samuel K. Hoffman 1966 Christopher C. Kraft, Jr. 
1962 RobertH.Widmer - 1967 Ira G. Hedrick 

1963‘ Frederick C. Crawford 1968 George S. Moore 


1964 Robert R. Gilruth 


American Society of Mechanical Engineers Medal 


Established in 1920, the ASME Medal is awarded annually for “eminently distinguished engineering achievement.” 


1958 Wilbur H. Armacost 1964 Alan Howard 

1959 = Martin Frisch 1965 Johannes M. Burgers 
1960 = C. Richard Soderberg 1967 Mayo D. Hersey 
1962 Philip Sporn 1968 Samuel C. Collins 


1963 Igor I. Sikorsky 
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General Muir S. Fairchild Trophy 


Established in 1963, this trophy is awarded to an educator for out standing contributions to aerospace education. 


1963 Clifford C. Furnas 1966 W. Randolph Lovelace II (posthumously) 
1964 Lindley J. Stiles 1967 Howard W. Johnson 
1965 Wayne O. Reed 1968 Maj. Gen. Leo F. Dusard, Jr. (USAF) 


Paul T. Johns Trophy 


Established in 1958 by the Arnold Air Society, this trophy honors the late Paul T. Johns, the bust National Commander of the Arnold Air Society. It is 
awarded 1 to a civilian for “outstanding contributions to aeronautics and astronautics.” 


1958 Krafft Ehricke 1964 Trevor Gardner (posthumously) 
1959 Walter Cronkite 1965 John F. Loosbrock 

1960 James H. Straubel 1966 George Edward Haddaway 

1961 Simon Ramo 1967 Edwin A. Link 

1962 Edward C. Welsh 1968 Mike Monroney 


1963 OD. Brainerd Holmes 


John Fitzgerald Kennedy Trophy 


Established in 1964, this trophy honors the late President Kennedy, an honorary member of the Arnold Air 
contributions to aerospace flight.” ,; 


1964 Maj. L.Gordon Cooper, Jr. (USAF) Lt. Col. James A. McDivitt (USAF) 
1965 __ Brig. Gen. Joseph S. Bleymaier (USAF) 1967 Lt. Gen. Leighton I. Davis (USAF) 
1966 __ Lt. Col. Edward H. White II (USAF) 1968 Edward C. Welsh 


General Hoyt S. Vandenberg Trophy 


Established in 1963 by the Arnold Air Society, this trophy is awarded to a scientist for “outstanding scientific contributions to aerospace technology.” 


1963 JohnR. Pierce Billy E. Welch 

Alton C. Dickieson 1966 Charles A. Berry, M.D. 
1964 Allen F. Donovan 1967 _ Lee V. Gossick 
1965 Hans Georg Clamann 1968 George C. Mohr 
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Fédération Aéronautique Internationale Gold Space Medal 


Established in 1962, the FAI Gold Space Medal is awarded to astronauts “who, alone or in groups, realize an outstanding performance in space.” 


1962 


1963 
1964 


Andrian G. Nikolayev 1965 
Pavel R. Popovich | 1966 
Valentina Nikolayeva-Tereshkova 1967 
Viadimir Komarov 1968 
Boris B. Yegorov 


Konstantin P. Feoktistov 


N. Flight Safety Foundation 


Aleksey Leonov 

Capt. James A. Lovell, Jr. (USN) 
No award given 

Col. Frank Borman (USAF) 

Capt. James A. Lovell, Jr. (USN) 
Lt. Col. William A. Anders (USAF) 


Laura Taber Barbour Award 


The Laura Taber Barbour Award was established in 1956 and is given annually “for notable achievement which shall tend to advance safety in aeronautics and 
which contributes toward a method of avoiding . . . suffering or loss of life in air travel.” 


1958 
1959 
1960 
1961 


1962 
1963 
1964 


James Martin 


Alan L. Morse 1965 
Melvin N. Gough 1966 
E. S. Calvert 1967 
J. W. Sparke 

Otto E. Kirchner, Sr. 

David D. Thomas 1968 
Philip Donely 


Jerome Lederer 
Arthur E. Jenks 
Francis P. McCourt 
W. M. Kauffman 
W. F. Milliken 

W. U. Breuhauf 
Walter Pye 


Richard Hansford Burroughs International Test Pilot Award 


Established in 1963, this award is given to “‘recognize contributions by a test pilot or group of test pilots to safe and efficient flight testing in the realm of 
atmospheric or space flight.” 


1963 Joseph J. Tymezyszn 
1964 Brian Trubshaw 
1965 Fred J. Drinkwater [fl 


1966 William M. Magruder 
1967 JohnP. Reeder 
1968 Alvin S. White 
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Q. National Aeronautic Association 


Formed in 1922, the NAA is the U.S. representative to the Fédération Aéronautique Internationale. 
Frank G. Brewer Trophy 


Established in 1943, the Frank G. Brewer Trophy is awarded annually for the greatest achievement in the field of air youth education and training, 
“accomplished by any individual, group of individuals, or organization.” 


1958 Evan Evans 


1964 Gill Robb Wilson 
1959 Paul E. Garber 


1965 Jane N. Marshall 


1960 George N. Gardner 1966 Mervin K. Strickler, Jr. 
1961 James V. Bernardo 1967 _ Roland H. Spaulding 
1962 Merlyn McLaughlin 1968 Joseph T. Geuting, Jr. 


1963. Marrilyn Link 


Robert J. Collier Trophy 


This award was established in 1911 as the “Aero Club of America Trophy.” In 1922, the Aero Club of America was incorporated into the National 
Aeronautic Association, and NAA renamed the award the Robert J. Collier Trophy in 1944 honoring its donor. The trophy is presented annually “for the 
greatest achievement in aeronautics or astronautics in America, with respect to improving the performance, efficiency or safety of air or space vehicles, the value 
of which has been thoroughly demonstrated by actual use during the preceding year.” This award is usually presented by the President of the United States. 


1958 US. Air Force and Industry 
Team responsible for the F-104 Interceptor 
Maj. Clarence L. Johnson (USAF) 
Neil Burgess 
Gerhard Neumann 
Maj. Howard C.Johnson(USAF) 


Lt. Col. John H. Glenn, Jr. (USMC) 
Maj. Virgil I. Grissom (USAF) 

Lt. Cdr. Walter M. Schirra, Jr. (USN) 
Cdr. Alan B. Shepard, Jr. (USN) 
Maj. :eemme. XK. Slayton (USAF) 

Lt. Cdr. M. Scott Carpenter (USN) 


Capt. Walter W. Irwin (USAF) 1963 Maj. Clarence L. Johnson (USAF) 
1959 USS. Air Force, Corvair, and 1964 Gen. Curtis E. LeMay (USAF) 
Space Technology Laboratories 1965 James E. Webb 


1960 Vice Adm. William Rayborn (USN) 


Hugh L. Dryden 
1961 Maj. Robert M. White (USAF) 1966 JamesS. McDonnell, Jr. 
Joseph A. Walker 1967 Lawrence A. Hyland 
A. Scott Crossfield : 1968 Col. Frank Borman (USAF) 


Cdr. Forrest S. Petersen (USN) 


Capt. James A. Lovell, Jr. (USN) 
1962. Maj. L. Gordon Cooper, Jr. (USAF) 


Lt. Col. William A. Anders (USAF) 
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S. National Space Club 
Founded as the National Rocket Club in 1957, the name was changed to the National Space Club in late 1963. 
Astronautics Engineer Achievement Award 


Established in 1959, the Astronautics Engineer Achievement Award is “given annually to an accredited engineer who has made an outstanding contribution to 
the advancement of space technology, an award based on personal accomplishment ae 


1959 Rudolf F. Hoelker | Donald D. Williams 
1960 __ Richard C. Canright 1965 Harris M. Schurmeier 
1961 William J. O’Sullivan, Jr. 1966 Charles W. Mathews 
1962 William G. Stroud 1967 Robert J. Helberg 
1963 Jack N. James 1968 Howard H. Haglund 


1964 Harold A. Rosen 


Robert H. Goddard Historical Essay Award 


Established in 1962, this award is made annually to the winner of a national competition in historical essays on rocketry and astronautics. The honorarium is 
$500. | 


1962 No award given 1966 Airman 2/C Frank H. Winter (USAF) 
1963 __ R. Cargill Hall 1967 Ensign Richard A. Hobbs (USN) 
1964 i R. Cargill Hall 1968 No award given 


1965 John M. Tascher 
Robert H. Guddard Memorial Lecture 


Established in 1966 by the National Space Club, this award stresses the importance of contributions made by Robert H. Goddard (1882-1945) to the 


development of the space program. Selection of the lecturer is made by a panel from men of high stature who have made outstanding contributions to the 
aerospace field. The honorarium is $1000. 


1966 Robert C. Seamans, Jr. 
1967 Joseph F. Shea 7 
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T. Society of Automotive Engineers, Inc. 


Arch T. Colwell Merit Award 


Established in 1965 by the Society of Automotive Engineers, Inc., the Arch T. Colwell Merit Award is given in recognition of outstanding technical papers in 


the field of automotive engineering. There is no restriction in this award as to the number of authors who may be honored. 


1965 


1966 


A. E. W. Austen 

T. Priede 

Kenneth C. Bachman 
R. Thomas -Bundorf 
Walter Cornelius 

L. William Huellmantel 
Harry R. Mitchell 

Paul H. Denke 

Clayton W. Bentley 
Robert T. Hunt 

Walter B. Horne, LaRC 
Upshur T. Joyner, LaRC 
William LeFevre 

K. J. McAulay 

Tang Wu 

Simon K. Chen 

G. L. Borman 

P.S. Myers 

QO. A. Uyehara 

A. L. McPike 

W. A. Turunen 
J.S.Collman 

L. B. Graiff 


Marvin W. Jackson 


A.C. Knoell, JPL 
S. O. Kronogard 
Paul E. Kueser 
Robert T. Larsen 


1967 


W. M. Magruder 

J. F. McDonald 

W. J. Mayer 

C.P. Moore 

D. P. Krause 

W.H. Lange 

C. B. Murphy 

J.J. Klepaczyk 
Noel Penny 

R. C. Puydak 

R. 8. Auda 

Charles E. Scheffler 
A. R. Spencer 

W. M. Spurgeon 

J. L. Wingle 

W.L. Brown 

Fujio Nagao 
Yuzuru Shimamoto 
Bruce D. Van Deusen 
Gerald E. McCarron 
Ralph S. Mosher 

H. K. Newhall 

E.S. Starkman 
W. A. Daniel 
J.S. Alford 
Philip Bono 
Frank E. Senator 
D’Amaso S. Garcia 


1968 


Jay A. Bolt 
David L. Harrington 
M.L.Caplan 
W. W. Thayer 
J.D. Reams 
R. G. Ahlvin 
D. N. Brown 
J. L. Bicknell 
Walter Cornelius 
Donald L. Stivender 
Robert E. Sullivan 
I.N. Bishop 
A. Simko 
Jon D. Parisen 
William A. McGowan 
P. E. Rubbert 
Gary R. Saaris 
Donald E. Muehlberger 
L. J. Nestor 
L. Maggitti 
Donald L. Stivender 
Bo Bj6rkman 
Michael C. Kaye 
Jerry P. Barrack 
Jerry V. Kirk 
John K. Jackson 
Mario S. Bonura 
David F. Putnam 
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U. Society of Experimental Test Pilots 
Iven C. Kincheloe Memorial Award 


The Iven C. Kincheloe Memorial Award, established in 1958, is given “for outstanding professional accomplishment in the conduct of flight testing.” 


1958 James R. Gannett Maj. Virgil I. Grissom (USAF) 
Joseph J. Tymcyzszyn Cdr. Alan B. Shepard, Jr. (USN) 
1959 Maj. Robert G. Ferry (USAF) Maj. Donald K. Slayton (USAF) 
1960 A. Scott Crossfield 1964 Pilots of the YF-12A 
William M. Magruder Louis W. Schalk 
1961 Joseph A. Walker William C. Park 
Maj. Robert M. White (USAF) Robert J. Gilliland 
1962 Donald M. McCracken James D. Eastham 
1963 Lt. Cdr.M. Scott Carpenter (USN) 1965 Alvin S. White 
Lt. Col. John H. Glenn, Jr. (USMC) 1966 Milton O. Thompson 
Maj. L. Gordon Cooper, Jr. (USAF) 1967 __ Richard L. Johnson 
Capt. Walter M. Schirra, Jr. (USN) 1968 Drury W. Wood, Jr. 


Established in 1928 in cooperation with the Institute of Aeronautical Sciences, the Society of Automotive Engineers, and the American Society of Engineers, 
this medal is given “for notable achievement in the advancement of aeronautics.” 


V. United Engineering Trustees 


Daniel Guggenheim Medal 


1958 William Littlewood 1964 Robert H. Goddard (posthumously) 
1959 Sir George R. Edwards 1965 Sir Sydney Camm (posthumously) 
1960 Grover Loening 1966 Charles Stark Draper | 
1961 Jerome Lederer 1967 George S. Schairer 

1962 James H. Kindelberger (posthumously) 1968 H.M. Horner 

1963 James S. McDonnell, Jr. 
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B. National Academy of Engineering 
(Chartered) 


Founders’ Medal 


Established in 1965 by the 25 original members of the National Academy 


of Engineering, the Founders’ Medal is awarded annually for “outstanding 
contributions by an engineer both to his profession and to society.” 


1966  Vannevar Bush 


1968 Vladimir K. Zworykin 
1967 James Smith McDonnell 


C. National Academy of Sciences 
(Chartered) 


John J. Carty Medal 


Established in 1930 by the American Telephone & Telegraph Company, in honor of John J. Carty, a distinguished scientist and engineer, this award is 
presented not oftener than once every two years and is given to “an individual for noteworthy and distinguished accomplishment in any field of science.” 


1961 Charles H. Townes 


1965 Alfred H. Sturtevant 
1963 Maurice Ewing 


1968 Murray Gell-Mann 


Henry Draper Medal 


Established in 1883 by Mrs. Henry Draper in memory of her husband, a former member of the Academy, the Henry Draper Medal is awarded not more than 
once every two years and is given for “investigations in astronomical physics.” 


1960 Martin Schwarzchild 
1962 Richard Tousey 
1964 Martin Ryle 


1966 No award given 
1968 Bengt Edlen 


J. Lawrence Smith Medal 


Established in 1884, by Mrs. J. Lawrence Smith in memory of her husband, a former member of the Academy, this medal is presented not more than once 
every two years, and is awarded for “investigations of meteoric bodies.” 3 
1960 Ernst J. Opik 


1967 JohnH. Reynolds 
1962 Harold C. Urey 
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F. United States Air Force 
The Mackay Trophy (USAF) 
The Mackay Trophy is awarded “to the Air Force person or persons who made the most meritorious flight of the year.” The trophy was established in 1910 


by Charles H. Mackay and was first awarded in 1912 to Lt. Henry H. “Hap” Arnold. Deeded to the National Aeronautical Association after Mackay’s death, the 
trophy is administered by the U.S. Air Force. 


1958 | TAC’s Composite Air Strike Force 1963 Crew of C47 

1959 USAF Thunderbird Aerial Team 1964 464th Troop Carrier Wing 

1960 USAF 6593rd Test Squadron (Special) 1965 YF-12A/SR71 Task Force 

1961 Maj. William R. Payne (USAF) 1966 Lt. Col. Albert R. Horwarth (USAF) 
Capt. William L. Polheumus (USAF) 1967. Maj. John H. Casteel (USAF) 
Capt. Raymond R. Wagner (USAF) Capt. Richard L. Trail (USAF) 

(all of 43rd Bomb Wing) Dean L. Hoar 

1962 Maj. Robert G. Sowers (USAF) M/Sgt. Nathan C. Campbell (USAF) 

Capt. Robert McDonald (USAF) 1968 Lt. Col. Daryl D. Cole (USAF) 


Capt. John T. Walton (USAF) 
General Thomas D. White Space Trophy 
Established in 1961 by Dr. Thomas W. McKnew, chairman of the National Geographic’s Board of Trustees, the General Thomas D. White Space Trophy is 


presented annually to an Air Force member, Civil Service employee, or organization that made the foremost contribution to U.S. progress in aerospace. The 
trophy honors the late retired Air Force Chief of Staff. 


1961 Capt. Virgil I. Grissom (USAF) 1966 Alexander H. Flax 

1962 Maj. Robert M. White (USAF) 1967 John Paul McConnell 

1963 Maj. L. Gordon Cooper, Jr. (USAF) 1968 Col. Frank Borman (USAF) 

1964 Air Force Systems Command Capt. James A. Lovell, Jr. (USN) 
1965 _ Lt. Col. Edward H. White II (USAF) Lt. Col. William A. Anders (USAF) 
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C. University of California Institute of Navigation 
Hays Award 


Established in 1965, the Hays Award is given in memory of Norman P. Hays, an outstanding navigator, “to recognize individuals providing encouragement, 
inspiration, and support contributing to the advancement of navigation.” 


1965 _— Patrick R. J. Reynolds 1967 


Robert Clifton Duncan 
1966 Alexander B. Winick 


1968 Gene R. Marner 
Thomas L. Thurlow Navigation Award 


Established in 1945 in honor of Colonel Thurlow to stimulate the development of the science of navigation in the United States. It is awarded “for the 
outstanding contribution to the science of navigation in the year.” 


1958 Charles F. Blair, Jr. 1964 Col. Robert A. Duffy (USAF) 
1959 ~—s William J. Tull 1965 Ernst Ludwig Kramar 
1960 ‘Victor E. Carbonara 1966 W.J.O’Brien 


1961 JohnR. Moore 1967 Winslow Palmer 
1962 Thomas E. Curtis 1968 Maurice A. Meyer 


1963 Joseph A. Cestone 
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NATIONAL AERONAUTICS ANO SPACE ADMINISTRATION 
JANUARY 17. 1961 





OFFICE OF THE ADMINISTRATOR 
ADMINISTRATOR 
T KEITH GLENNAN 
OEPUTY ADMINISTRATOR 
HUGH L DAYDOEN 
ASSISTANTS 


NATIONAL AERONAUTICS 


NASA - DOD 
AND SPACE COUNCIL 


AERONAUTICS ANO ASTRONAUTICS 
COORDINATING BOARD 


CIVILIAN-MILITARY 
ACTING SECRETARY LIAISON COMMITTEE 


GAVID Z BECKLEA 


CHAIRMAN VACANCY 


CO-CHAIRMEN 
NASA - HUGH L ORYDEN 
O00 - HERBERT F YORK 





OFFICE FOR UN 
COMF ERENCE 
JOHN P HAGEN 





af egies eany pone i 





ASSISTANT ADMINISTRATOR 
FOR 
CONGRESSIONAL RELATIONS 
JAMES P GLEASON 


INVENTIONS AND 
CONTRIBUTIONS 
BOARD 


OFFICE OF PROGRAM 
PLANNING AND EVALUATION 
DIRECTOR 
ABRAHAM HYATT 






OFFICE OF PUBLIC 
INFORMATION 
DIRECTOR (ACTING) 
SHELBY THOMPSON 


OFFICE OF 
INTERNATIONAL PROGRAMS 
DIRECTOR 
ARNOLD W FRUTKIN 


GENERAL COUNSEL 
JOHN A JOHNSON 


RESEARCH 


AOVISOAY 
COMMITTEES 












OFFICE OF THE 
ASSOCIATE ADMINISTRATOR 


ASSOCIATE ADMINISTRATOR 
ROBERT C SEAMANS 
ASSISTANT ADMINISTRATOR 
FOR PROGRAMS - 
WILLIAM A FLEMING 
ASSISTANT ADMINISTRATOR 


OFFICE OF 
PROGRAM ANALYSIS 
ANO CONTROL 
ROBERT L KING 


OFFICE OF 
RELIABILITY AND 
SYSTEMS ANALYSIS 
LANDIS G GEPHART 






OFFICE OF LIFE 
SCIENCES PROGRAMS 
DIRECTOR 
CLARK T RANOT 


SPECIAL ASSISTANT. 
AEROSPACE MEDICINE 
CHARLES H AOADMAN 


ASSISTANT DIRECTOR 


FOR 
BIOENGINEERING 
ALFRED H MAYO 


ASSISTANT DIRECTOR 
FOR 
BIOSCIENCE 
(VACANCY) 





WESTERN 
OPERATIONS OFFICE 


SANTA MONICA. CALIF 
AOBEAT W KAMM 








FFICE OF LAUNCH 
VEH:C_E PROGRAMS 









MILTON W ROSEN 





ASSISTANT OIRECTOR 
FOR 
LIFE SCIENCES 
GRANTS AND 
CONTRACTS 
FREEMAN H QUIMBY 





ASSISTANT OIREC TOR 
FOR 
VEHICLES 
DONALD H HEATON 


FOR 


PROPULSION 
ELLIOT MITCHELL 


ASSISTANT OIRECTOR ASSISTANT DIREC TOA 


FOR FOR 
LIFE SCIENCES LAUNCH 
RESEARCH CENTER OPERATIONS 


(VACANCY) SAMUEL SNYDER 


GECAGE C MARSHALL 
SPACE FLIGHT 
CENTER 
HUNTSVILLE. ALABAMA 
WERNHER VON BRAUN 


NASA LAUNCH 
OPERATIONS 
PAREC TORATE 
CAPE CANAVERAL 
FLA 
KURT CEBUS 


ASSISTANT DIRECTOR 





FOR Ri 





OFFICE OF SPACE 


TECHNICAL DIRECTOR ASSISTANTS 
ASSISTANTS CON R OSTRANDER TECHNICAL ABE 
DEPUTY ADMINISTRATIVE 


HOMER E NEWELL 


ASSISTANT DIRECTOR 
FOR 
APPLICATIONS AND 
MANNED FLIGHT 
PROGRAMS 
NEWELL D SANDERS 


ASSISTANT DIRECTOR 
FORA 
SPACE FLIGHT 
OPERATIONS 
EOMOND C BUCKLEY 


JET PROPULSION LAB 
PASADENA CALIF 
Ww oH PICKERING 
(CAL TECH CONTRACTOR 





SPACE TASK 
GRGQUP 


LANGLEY FIELD. VA. 
AOBERT A GILRUTH 


FLEGHT PROGRAMS 
DIRECTOR 


ASSISTA 


SILVEASTEIN 
DEPUTY 





ASSISTANT OIRECTOR 
FOR 
SATELLITE & SOUNDING 
ROCKET PROGRAMS 
MORTON STOLLEA 


ASSISTANT DIRECTOR 
FOR 
LUNAR ANDO 
PLANETARY PROGRAMS 
£ M CORTRIGHT 


GOQODARD SPACE 
FLIGHT CENTEA 
GREENBELT. MD 
HAARY J GO€ETT 


WALLOPS 
STATION 
WALLOPS ISLANO, VA 
A L KREGER 





J ALLEN CROCKER 


FOR PROGRAM PLANNING 
AND COORDINATION 
OO WYATT 






ESOURCES - 


NT CIRECTOAR 


ASSISTANT DIRECTOR 
FOR 
STRUCTURES 
AND OPERATING 
PROBLEMS 
RICHARD ¥Y RHODE 


ASSISTANT DIRECTOR 
FOR 
POWER PLANTS 
EMERSON W CONLON 


LANGLEY 
RESEARCH CENTER 
LANGLEY FIELD, VA. 
FLOYD L THOMPSON 


LEwis 
RESEARCH CENTER 
CLEVELAND, OHIO 
EDWARD AR SHAAP 








OFFICE OF ADVANCED 
RESEARCH PROGRAMS 
DIRECTOR 
iAH ABBOTT 
OEPUTY 
MILTON B AMES 






TECHNICAL 
ASSISTANT 


ASSISTANT DIRECTOR 
FOR 
AERODYNAMICS 
AND FLIGHT 
MECHANICS 
HERMAN 6 KURZWEG 


AMES 
RESEARCH CENTER 
MOFFETT FIELD, CALIF 
SMITH J DeFRANCE 


FLIGHT RESEARCH 
CENTER 
EDWARDS, CALIF 
PAUL F BIKLE 


@OYD C MYERS 


ASSISTANT DIRECTOR 





OFFICE OF TECHNICAL 
INFORMATION ANO 
EDUCATIONAL PROGRAMS 
DIRECTOR 
SHELBY THOMPSON 
DEPUTY - MELVIN S DAY 





ASSISTANT DIRECTOR 
FOR 
TECHNICAL 
INFORMATION 
BERTRAM A 
MULCAHY 


FOR 
EDUCATIONAL 
PROGRAMS 
(VACANCY) 
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STAFF 


HISTORIAN 








OFFICE OF 
BUSINESS 
ADMINIS TRATION 
DIRECTOR 





SAFETY OFFICER 


ALBEAT P SEIPERT G 0 McCAULEY 


OEPUTY 
WESLEY L HJORNEVIK 
ASSISTANT TO DIRECTOR 
ALFRED S$ HODGSON 





OFFICE OF RESEARCH 
GRANTS ANDICONTRACT 
TL KK SMULL 


AUDIT 
DIVISION 
RAYMOND EINHORN 





DIVISION OF FINANCIAL 
MANAGEMENT 
AARON ROSENTHAL 


PROCUREMENT AND 
SUPPLY DIVISION 
ERNEST W @RACKETT 


PERSONNEL DIVISION 


SECURITY DIVISION 
ROBERT J LACKLEN 


ROBERT L BELL 





MANAGEMENT 
ANALYSIS DIVISION 
JOHN D YOUNG 


ADMINISTRATIVE 
SEAVICES DIVISION 





STEPHEN J GRILLO 
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